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PROTECTION 
WITH LIGHT |: 


IT’S YOUR BIG 
1941 OPPORTUNITY 


LOODLIGHTING is a protective necessity for industry, and in these 

days when “‘anything can happen”’ it assumes greater importance than 
ever. Besides, more hours of darkness, fewer of daylight, now give the prowl- 
er increased opportunity for trespassing. But, the factory that builds a 
protective fence of light around its property puts up a barrier through which 
no intruder can pass without fear of detection. 


So, push protective lighting—of yards and fences, storage areas, loading 
platforms, plant entrances—effective lighting to protect plants, to save time 
and money. G-E floodlights are designed to supply the proper amount 
and kind of light for the requirements of various locations and applications. 
Two of the many different types are described on the right. 


To the contractor who wants his customers to have maximum protection 
from his next installations: Let our nearest G-E distributor or G-E office 
help you with a complete layout and counselling service. Your orders for 
floodlights will be marked ‘“‘RUSH.”’ In these days of deferred deliveries, it 
is well to remember that you can obtain practically immediate shipment on 
G-E floodlights. General Electric, Section 451-32, Schenectady, N. Y. 


OUR PLAN TO HELP YOU SELL 


Here’s a direct-mail program for January and Febru- 
ary—designed to help you sell your industrial custom- 
Nowe 60: LE ers more floodlighting. It is only necessary for you to 


NIGHTTIME gf" do three things: 
PROTECTION Wi f a 1) Take your telephone book and from the classified 
for Your Property FEE n index make up a list of industrial plants in your terri- 
‘> tory. (2) Order from us, for mailing, the number of 
‘> Ts copies you need of the following material: 
. GEA-3050 Bulletin on 300- to 1000- 
watt floodlights 
GEA-3440 Bulletin on the three types of 
protective floodlighting 
3 REPRINTS of G-E advertisement in ‘‘Fac- 


tory” 
These will be sent to you free (while our supply lasts) 
GENERAL @ ELECTRIC along with a suggested letter to your prospects. (3) 
Make your mailing for increased profits. 


G-E advertisement in January FACTORY to promote use of protective lighting 
in industry. Similar G-E advertising in March will be directed to construction field. 


GENERAL & ELECTRIC 


451-32 


G-E low-priced, spun-aluminum floodlights 
several beam angles from 28 to 100 degrees « 
a variety of mounting attachments that mc 
them suitable for most all applications. Pro 
with a one-piece, die-cast socket housing 
water-proof, slide-type door glass to protect 
reflector interior from rain, fog, or smoke. Che 
of lamp sizes from 200 to 1500 watts. 


The Type S-5, 1000/1500-watt, 18-inch incand ne 
searchlight has a parabolic reflector of poli 

aluminum or silvered glass, A spherical aux! 
reflector in front of the lamp eliminates § 
light and builds up the beam intensity. The © 
centrated beam can be projected in any di 
tion and used to supplement the yard or fé 
lighting where there is any suspicion of trout 
Simplified construction makes the price lor 
less than $145 with silvered-glass reflector ¢ 
pilot-house control. 





N EW, smaller, better looking — 
with years-ahead interior de- 
sign (left), giving much more wir- 
ing space than other types. 
Available as service or range 
switches,—or for service and 
range duty, (1) with a single 
switch for either; also (2) with 
separate switches, one for ser- 
vice and one for range duty; 
(3) with or without branch light- 
ing circuits. 








O UTDOOR types (right) differ from 
indoor only in box construction. 
The door, in closing, is slid up 
under the “roof,” which over- 
hangs the sides so deeply that 
the hardest storms stay out. In- 
door and outdoor types equally © 
easy to install. 





S WITCH units of one-piece Bake- 

lite— compact and practically 

Ban G indestructible. It is impossible 

dlights | 2S in to insert the pull-outs incorrectly. 

degrees om * Metropolitan Device Corpora- 
that mallee Ba, tion, Brooklyn, N. Y. 
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PULL-OUT TYPE 
ICE SWITCHES 


a 
sect AS Aa ar a ts i a at SE 
a ae METROPOLITAN DEVICE CORPORATIO 
erical auxil 1250 Atlantic Avenue, Brooklyn, N. Y. 
liminates § 
nsity. The @ 
1 in any di 
yard or fe 
ion of trovt 
e price lov 
s reflector ¢ 


Send information on pull-out type switches, as well as catalog of 
Murray Switches. 
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The Blue Chip producers in defense produc- 
tion are users of Bull Dog flexible light and 
power systems 


Fast production is the battle cry today! And if you look inside 
the key plants that are producing for America’s defense, you 
will find Bull Dog flexible light and power distribution systems 
on the job. 


A list of the users of these Bull Dog systems is an honor roll 
of the nation’s greatest manufacturers. This isn’t just coincidence. 
Industry has found that Bull Dog systems—BUStribution DUCT 
for power, Universal Trol-E-Duct for light, and Industrial Trol- 
E-Duct for portable tools or moving “loads”’—are an immense 
asset in gaining uninterrupted speed in production. 


With these Bull Dog distribution systems a new plant can be 
built—or leased—without waiting to figure exactly where either 
light or power need be. Machinery can be moved in any time— 
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and tapped right in for light or power wherever and when- 
ever needed. 


Regardless of any later re-grouping or additions of machinery, 
instant current is available without rewiring. Both BUStribution 
DUCT and Trol-E-Duct are completely salvable—thus providing 
means, at minimum outlay, for expansion in any form. 


Write for complete illustrated bulletins on Bull Dog flexible 
electrical distribution systems and how they help speed up 
production and save money. . 
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SANGAMO 


) ARE SPECIFIED AS 
THE CONTROL FOR 
FAMOUS SIGNS... 





. « « YOU, TOO, CAN 
DEPEND ON ACCURATE, ENDURING PERFORMANCE 


For years Sangamo 
Time-Switches have been favorites with leading 
sign men—that’s why famous electric spectacu- 
lars all over the country are Sangamo-equipped. 
Considering the strenuous service — heavier 
ampere loads — necessity of exceptional accur- 
acy and unfailing performance — Sangamo 
Time-Switches must have earned this preference! 
Operating conditions are rrobably much less 
severe on your average time-switch job. You, 
too, certainly can expect accurate and enduring 
performance from a Sangamo Time-Switch. 





FORM KA FORM KAZ 


SANGAMO ELECTRIC COMPANY fiiiNors 
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BRIGHT. SPOTS IN THE WIRING PICTURE 
















VORYLITE 


RECEPTACLES 
__ SWITCHES 
WNULINE PLATES 




















No. 1913-I Receptacle 
with No. 92101 Plate 


No. 1881-I Switch 
with No. 92071 Plate 
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They’ re “Bright Spots in the Wiring Picture’ — equally for Switches are available in single-pole (No. 1881-1) and 3-way 
home owner and Contractor. Rich, ivory-like IVORYLITE (No. 1883-1); listed as standard by Underwriters Laborato- 
has a style-appeal so aptly in harmony with today’s decora- ries; rated 10 Amps., 125V.; 5 Amps., 250 V. Plates are of 
tive tastes! standard UNILINE design with universal trade-numbers, 





: interchangeable for all makes of devices. 
Structural merit backs up the style. Duplex Receptacle has . 8 


full-floating contacts, adjusting automatically to alignment The IVORYLITE Line, (brown Bakelite optional ), includes 
of the plug prongs with a firm, positive contact. Switches Radio Outlets and multiple-gang combinations of Switches, 
also have self-aligning contacts; completely enclosed Pilot Lights and Receptacles. All in all it’s the line of today 
Bakelite bases, compactly small for generous wiring room. and tomorrow: ... be sure you have all the data on hand for 
Solid IVORYLITE neck and operating lever. properly equipping each job; ask us to see to that! 


_ a 

SOLD THRO G oa) N TISTON ~ ELECTRICAL WHOLESALER | 
sour vous] ARROW ELECTRIC DIVISION, 

ee ARROW-HART & HEGEMAN ELECTRIC CO. 4 


6 Electrical Contracting, January 1941 








apr eme yN 


ALZARK 


= Efficient 


Peak Efficiency at Low Cost! 


i EFLECTORS make a lighting fixture—particularly 
a Fluorescent Fixture. Fluorescent Lamps—long, ° 
low-brightness light sources—require reflectors with 


"punch". In Guth Fluorescent Luminaires, genuine 
ALZAK Reflectors provide this "punch". 





Guth Reflectors are formed to engineered specifica- 
tions, then finished Diffuse ALZAK in our own com- 
plete ALZAK Plant, to maintain the full diffusion of 
Fluorescent Light. ALZAK "Brightening" makes pos- 
sible up to 25°% more light output. ALZAK process- 
ing after reflector forming means a better finish. This 
higher reflectivity is sealed with a tough film of alumi- 
num oxide, second in hardness only to the diamond, 
for life-time permanence. 





ALZAK Sell Guth Fluorescent Fixtures 
ALUMINUM with diffuse ALZAK reflectors 
siaaeamiiistem for better satisfied customers. 


Write today for New Catalog #37, featuring 
Guth's Complete Line of Fluorescent Fixtures. Free 
engineering and layout service at your command. 


THE EDWIN F. GUTH COMPANY 


2615 Washington Bivd. St. Louis, Missouri  ( 
‘Leaders in Lighting Since 1902"' 
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Incandescent ALZAK Fixtures 





ALZAK Reflectors are available in Guth’s complete line of Fixtures for Incan- 
descent Lamps. Super-Ituminator (left) provides Indirect Lighting for true 
“‘Light-Conditioning”. High-Bay Reflectors (right), concentrated or spread 
types, for 15 to 100-ft. mounting, are among the Guth Mazda C Industrial Line. 
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HAVE YOU A TOUGH PROBLEM? 


One of the toughest is the problem of plant shut-downs and 


delays due to incompetent fuses. You can solve it by installing 


SHAWMUT 


6) 














RENEWABLE FUSES 


which are backed by the experience of nearly half 


SHUR-LAG Es 
a century in the field of circuit protection. Shawmut 
Shur-Lag Renewable Fuses are the simplest, sturdiest 
and most serviceable time-lag fuses made, and the 
easiest and speediest to renew. 

Anything that a time-lag fuse ought to do, a 
Shur-Lag fuse will do; and will do with a minimum 
of expense and a maximum of efficiency. If you 
are having trouble with fuses, specify Shawmut 
Shur-Lag Renewable Fuses. They end tough prob- 
lems, as you'll very soon discover. Or for full 


information, write for our Bulletin 400. 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 


FUSE MAKERS SINCE 1893 
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Ever Notice How The Big 
Jobs Go ‘‘BUCKEYE’”? 
200 Tons On This One! 


Your contractors have a lot at stake, you 
know costs must be kept down to estimates if 
you re going to-come out with a profit. There 


must be a reason, then, why so many con- 


tractors use Buckeye Conduit on the big jobs. 


The reason lies in the way Buckeye Conduit 
is made. Youngstown has the most modern 
equipment money can buy but -- even more 
important -- Youngstown also has outstanding 
men. In the Youngstown mills are men who 
have spent more than 30 years doing one 
thing: making conduit. It is their life work; 
they would consider it a reflection on their 
ability to pass a single length that was not as 
perfect as human skill can make it. 

Ask your distributor for Youngstown Conduit . Pipe and 


Tubular Products - Sheets - Plates - Tin Plate- Bars - Rods - 
Wire - Nails - Tie Plates and Spikes. 





YOUNGSTOWN 


SHEET AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steeis 


General Offices - YOUNGSTOWN, OHIO 





Buckeye Conduit going into new 
Sewage Disposal Plant in Detroit. 














in the ROEBLING Catalog 
of Building Wire! 


WHAT WE NEED TO KNOW 
—AT A GLANCE! s 
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COVERS ALi BUILDING 
WIRES UP TO 600 V. 







































































1 SEE ROEBLING MAKES 
ALL 4 THIN-WALL INSULATIONS 





Don’t fail to Send for and 
Use this new Catalog No. 101 


Every man in the Electrical Industry— 
Contractors, Electrical Engineers, Utility 
Men and Equipment manufacturers, 
alike—is keenly alive to the possibilities 
opened up by small diameter Building 
Wire. But, in today’s upswing of re- 
wiring work and new construction, Thin 
Wall alone cannot carry the whole load. 


While many men are wondering what 
to do, you can turn to this Roebling 


10 


REWIRING JOBS SURE 
MEAN BUSINESS TO US! 


Building Wire Catalog and get complete 
data on all types of 600 volt rubber- 
covered wires for both new and existing 
buildings. Handy data for selecting in- 
sulation, wire sizes and constructions... 
clear, concise tables of resistances, cur- 
rent carrying capacities, percent of con- 
duit fill, etc. In fact, a wealth of infor- 
mation that will be helpful in selecting 
proper wires for your jobs. If you haven’t 
received your copy, write for it today. 
“FORWARD MARCH 


WITH WIRE” 


JOHN A. ROEBLING’S SONS COMPANY 
Trenton, N. J. Branches in Principal Cities 
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With is consolidated The 
Electragist and Electrical Record 


Established 1901 





which 


EARL WHITEHORNE 
Editor 


W. K. BEARD, JR. 
Manager 


ALICE McMULLEN Assistant Editor 
AUGUST ECKEL Eastern Editor 
W. T. STUART Middle West Editor 
W. A. CYR Pacific Coast Editor 
HARRY PHILLIPS Art Editor 






A SERVICE PAPER for electrical contractors, 
engineers, motor shops, industrial electricians 
and inspectors, covering engineering, instal- 
lation, repairing, maintenance and manage- 
ment, in the field of electrical construction 
— industrial, commercial, and _ residential. 
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13—‘““What Shall I Do?”—An Editorial 
15—Defense Business—Where Is It?—By Earl W hitehorne 


—What the Preparedness Program means to the electrical contractor and 
who is getting the business now and why—And what you can expect. 


18—Inspection for Defense—By James Galbraith 


National defense activities bring definite responsibilities to the elec- 
trical inspector. 


19—Maintaining a Big Bridge—By C. E. Porath 


How the toll equipment and lighting of the Golden Gate Bridge are 
maintained. 


20—Performance of Fluorescent Lamps—By Harris Reinhardt 


—How to judge the darkening of fluorescent lamps and to maintain full 
lumen values—Effect of voltage variation, temperature and vibration. 


22—We Wire Farms—By Charles Wood 


—A Dakota contractor tells how and why rock bottom costs, salesman- 
ship and organization make farm wiring pay a profit. 


26—Editorials and Back Talk 


47—Industrial Electrification—A Feature Section 


—Meeting Severe Service Conditions 


Departments 


28—Wiring Methods 68—Questions on the Code 


32—Better Lighting 72—In the News 


40—Motor Shops 88—Equipment News 


65—Estimating 106—Advertisers’ Index 


McGRAW-HILL PUBLISHING COMPANY, INC. 


JAMEs H, McGraw, Founder and Honorary Chairman 
Publication Office, 99-129 North Broadway, Albany, N. Y. 
Editorial and Executive Offices, 330 W. 42nd St., New York, N. Y. 
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St., San Francisco; Aldwych House, Aldwych, London, W. C. 2; Washington; Philadelphia: 
Cleveland ; Detroit; St. Louis; Boston; Atlanta. 


You can go ‘round with a PUTTER 





YOU'LL NEVER SHOOT PAR 


Are You Handicapping Your Business? 


OME electrical contractors handicap them- 

selves needlessly by not taking full advantage 

of those helpful, handy little business-builders 

Anaconda prepared especially to attract new wir- 

ing opportunities—the Industrial Wiring Survey 
and the Industrial Wiring Guide. 

Judge for yourself: according to authorities 
nine out of ten industrial plants today are wast- 
ing money and risking electrical failure through 
hidden power losses—losses arising from old 
worn-out equipment, overloading and inadequate 
wiring. Still more important, most plant super- 

visors need to be told of this condition. 

The Industrial Wiring Survey makes 
it possible for you to offer the firms in 
your community a step-by-step wiring 
survey of their plants. The Industrial 
Wiring Guide tells how to correct the 
conditions found. Ask your regular 
Anaconda distributor for your copies 
of these two sound stepping-stones to 
bigger wiring profits. They’re yours for 
the asking. dosse 


fon 
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ANACONDA WIRE & CABLE COMPANY, General Offices: 25 Broadway, New York City; Chicago Office: 20 North Wacker Drive 
__- Subsidiary of Anacends Capper Mining: Company, Sales Offices in Principal Cities s 
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“What Shall | Do?” 


IN ONE OF THE MOST MOVING of the old time negro spirituals, the voice 
of the slave cries out — ‘‘My God! Oh, my God! What Shall I do?” 
And except in the Americas, this is the spirit in which nearly all 
nations are approaching this fateful new year of 1941. How fortu- 
nate we are! 


BEYOND OUR PROTECTING OCEAN HORIZONS war rides the wind. A mad 
man, armed with terror, death and desolation, stalks over Europe 
destroying civilization. Only Britain bars his evil purpose. And 
behind Britain stands American industry. And we are part of Ameri- 
can industry. We have a satisfying job on hand. 


OF COURSE, IT IS HARD FOR ANY ELECTRICAL man to see himself a factor 
in this vast emergency. He looks in his mirror and says — ‘Well, 
Mister, what can you do today to save the world?” He is abashed. 
But nevertheless we have a part to play. 


OUR DUTY, OUR RESPONSIBILITY THIS YEAR calls with no uncertainty. 
We do not have to ask ‘‘What shall I do?’’ Our path is plain. We 
are to help American business and industry handle war work faster, 
better, easier, cheaper. And if we do it well, we will prosper in 
the process. 


THE QUESTION Is—What does American industry need most? And what 
new tools have we to use this year to be of greater help? 


INDUSTRY NEEDS TWO SIMPLE THINGS. It needs better, cooler, cheaper 
light for night operations. And now we have the fluorescent tube 
to offer. Again, factories and offices need more capacity in their 
wiring systems. And now we have small diameter wire, ready to 
provide this capacity quickly and inexpensively. And we are ready to 
install whatever further uses of electricity they require. It is as 
clear cut as that. 


IN A WORD, THIS 1941 YEAR IS ALL SET to be good to us. But we cannot 
wait for the work to come a-clamoring. We must go out and seek 
it. We.must carry our knowledge where it can be used. For these 


men of industry and business need us and do not know it. They 
also ask themselves—‘‘What shall I do?” 
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HERE’S WHAT YOU GET 
in the new 


G-E TRI-CLAD 


1 EXTRA PROTECTION... 
against physical damage 
The sturdy, cast-iron frame, and end- 
shields with no openings above the 
center line, protect the vital parts 
against physical damage. There’s no 
chance for falling materials or drip- 
ping liquids to get inside. 


2 EXTRA PROTECTION... 
against electrical breakdown 


The new stator windings of FORMEX* 
wire, together with improved insu- 
lating materials and methods, give 
extra protection against: electrical 
breakdown. 


3 EXTRA PROTECTION ... 
against operating wear and tear 


Fundamental improvements in bear- 
ing design give extraprotection against 
failure or excessive wear in service. 
A scientifically improved lubricating 
system and double-end ventilation 
augment this protection. 


1, 1%, 2, 3 hp. sizes now avail- 
able, others soon ready. 


*FORMEX-~—Reg. U. S. Pat. Off. 




















tet GraybaR tac You A 7R//CLAD! 





THE NEW 


GENERAL ELECTRIC 
POLYPHASE INDUCTION 








Whenever a basic advance in electrical products is made, you can 
count on GRAYBAR to be among the first to “tag” the benefits for 
wise buyers. Such is the case with General Electric’s completely 
new “Tri-Clad” motor ...designed to give extra protection three 
ways, along with higher operating efficiency and sleek, modern 
styling. 

General Electric Motors and Motor Controls are typical of the 
“front-rank” lines of electrical equipment and supplies offered by 
GRAYBAR throughout its nationwide distribution network in 86 
cities. Yet, in each community, the local GRAYBAR office is pledged 
to personal service, with individual attention to the needs of 
near-by buyers. 

Thus, there’s a double reason for going to GRAYBAR for “every- 
thing electrical”: (1) The newest and best products, (2) from a 
“one-call” local source whose primary responsibility is keeping 
your good-will. Whatever your electrical needs, why not put them 


- up to your local GRAYBAR Representative? Or, write direct for 


information or assistance. 


Executive Offices: 


Graybar Building, N. Y. C. 


GraybaR 


IN 86 PRINCIPAL CITIES 
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By Earl Whitehorne 


Because it has not romped right in and 
kissed them with a glad cry, some elec- 
trical contractors are out of patience 
with the Preparedness Program. But 
make no mistake. It is real and you can 
have your part of it. Here is a bit of a 


a 


. WHERE IS IT? 














1 check-up showing where the business is, NO BATTLE WAGONS? They don't build ‘em in your town? But 
jt 2 - the ship yards buy steel, copper, wood, plastics, textiles, chemicals, 

c who is getting it and why—and what and everything else that goes into the most elaborate electrical, 

y you can expect. air, steam, water and plumbing systems—some of it made by your 

. local factories. 

a 

e E ARE an enthusiastic peopie, this was caused not alone by the fast roofs. Most of the money is to go 

y we Americans. Thank God! swelling domestic use of electricity. for new industrial buildings but they 

5 And probably the most op- A large part of it was due to the are not started until the Government 

j timistic group of all are we electrical effort of industry during the depression actually places its order with some 

f men. How can we help it? to reduce production costs, by more manufacturer for war supplies. And 

For fifty years this industry of ourse efficient use of electric power, control, most of that waited month after month 
has been growing, expanding, speeding furnaces, welding and the rest. until late fall when they got the amor- 

I~ up. More light, motors, furnaces in It is natural enough, therefore, that tization and tax controversy settled. 

a more factories—more light, power and we should have been excited when the In brief, this giant spending program 

g ventilation in more commercial build- present National Defense movement that we have heard about so long is 

2 ings—more houses wired and more came along and the Government Pre- really only just now getting into mo- 

= appliances developed to use in them. paredness Program was launched. Here tion. And yet a lot of electrical con- 





Year by year our opportunity has been 
bigger, broader, better. 

Why even during the past decade of 
bad times, when building has been 
stalled and all construction trades have 
suffered, the electrical contractor has 
been lucky. For after a slight drop at 
the beginning, the total volume of elec- 
tric power used in the country has 
increased year by year and strung up 
an almost continuously progressing “all 
time high” from month to month. And 
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are millions—billions, of cold cash to 
be spent on building construction and 
industrial production—and we sell what 
it takes. It looked like a rich and 
juicy flood of new business just land- 
ing in our laps. And it is. 

But not so fast, my Brothers. Don’t 
you know that the Government does not 
work that way? In June $29,000,000 
was appropriated to build cantonments, 
but a lot of soidier men in northern 
camps are still sleeping under canvas 


tractors are beginning to express dis- 
appointment and complaint. “Appar- 
ently nothing is coming out of it for 
us!” they say. 

But did they expect this Defense 
Business to come romping up their 
streets and bust through their front 
doors and kiss ’em on the brow with a 
glad cry? Unfortunately it is not that 
kind of a world. There must be sell- 
ing even ina boom. And often times, 
much of the bounty comes indirectly. 











NO AIRPLANES? But materials and parts for airplane manufacturers come from 
everywhere. They create Defense Business for every type of industry and some 
of these will need electrical modernization to speed production. 


So much doubt and concern has been 
expressed, however, about what. this 
Defense Business is really going to 
amount to that it seemed worthwhile 
to do a little checking on it. So I 
recently wrote a letter to a list of 
electrical contractors located in areas 
where Defense Business is apt to be 
felt first. | wrote to men of a type who 
would be apt to take an interest in the 
preparedness market. I heard from 
ninety-eight of them—everything from 
short notes to three and four page let- 
ters. Here’s what I found out— 

Twenty-five of these ninety-eight 
electrical contractors tell me that they 
already are at work on Defense Busi- 
ness. Here are the cities in which 
they are located and I set down against 


each city the amount of this kind of 
work which this individual contractor 


has so far received— 


Perth Amboy 


er erry three factories 





I cite these cases, merely to show 
that some electrical contractors are al- 
ready enjoying some of this early large 
volume Defense Business and that it 
is widely distributed across the coun- 
try. Other electrical contractors in 
these and other cities are also un- 
doubtedly participating. But I am deal- 
ing with the evidence at hand. 

Of the balance of the ninety-eight, 
some have registered their qualifica- 
tions with the Government and _ re- 
ceived no calls. Some have bid on 
jobs and lost them. Some do not 
want any Federal work. Some have 
just done nothing about it so far, but 
are hopeful. 

The majority of these twenty-five 
contractors write that they secured this 
business because they went after it. 
Also, in the majority of cases, the 
contracts came direct to them and not 
through a general contractor. 

That means industrial modernization 
work. For most of the big Govern- 
ment construction projects, such as 
cantonments, navy yards, arsenals, air 
ports and mass housing, are going 
straight to general contractors. And 
here lies the most serious difficulty 
which the electrical contractor is en- 
countering in seeking this kind of De- 
fense Business. For the general con- 
tractor, being restricted to a fixed fee 
on the project, usually decides to do 
his own electrical work. 

NECA has been successful in secur- 
ing action by both the Army and Navy 
permitting the employment of special- 
ized sub-contractors on plumbing, heat- 
ing, ventilating and electrical work. But 
when a general contractor gets a con- 
tract it is up to him. 

Electrical contractors naturally are 
resentful of this. They do not believe 








All 48 States Contribute Raw Materials 


Where Sub.ontractors Furnishing Major Items Are Located 





























HOW IT SPREADS—W hen Uncle Sam ordered 277 Flying Fortress bombers from the Boeing 
Aircraft Co. of Seattle, orders immediately flowed out to 536 other manufacturers for 70 
kinds of raw materials, and parts and accessories. 
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it is in the public interest. As one 
man puts it— 


“Prior to the awarding of these con- 
tracts, practically all general contractors 
utilized the services of sub-contractors. 
Now, under the defense emergency, they 
set up their own departments. But they 
have to depend on such employees as may 
be secured in the open market. Whereas, 
if sub-contractors were used, each has his 
own force of specialists with years of 
training under severe competitive condi- 
tions, who work with speed and dispatch. 
If the Government desires speed and effi- 
ciency this system should be used.” 


Another voices the general complaint 
this way— 


“We receive very little business through 
general contractors. Their practice is to 
put the sub-contractor through the wringer. 
These jobs are unprofitable, except where 
through established friendship the general 
contractor is willing to work with us and 
grant us a legitimate profit.” 


The Labor Problem 


Others speak of the effect on labor. 
“Men normally available now seek over- 
time and higher wage scales.” Indus- 
trials are buying their own material and 
call in the contractor to provide labor 
and supervision only. Or they handle 
the job with their plant maintenance 
men, And in some cities the wholesal- 
ers are promoting this idea by aggres- 
sive selling to the factories. 

Several men urge that the IBEW 
Unions refuse to supply labor to gen- 
eral contractors and stand by the elec- 
trical contractor on whom they are 
dependent for regular employment in 
normal times. But this can hardly be 
expected. It is still a free country and 
who is to tell a general contractor he 
cannot establish an electrical depart- 
ment if he wants to? Especially when 
it is done in the sacred name of pre- 
paredness. 

And speaking of labor, a local short- 
age of journeymen, already felt or im- 
pending, is reported by contractors 
from— 


1. Worcester 14. Detroit 

2. Beverly 15. Aurora 

3. Fall River 16. Kokomo 

4. Providence 17. Minneapolis 
5. Philadelphia 18. Roanoke 

6. Williamsport 19. Atlanta 

7. Schenectady 20. Chattanooga 
8. Utica 21. Houston 

9. Elmira 22. Phoenix 

10. Buffalo 23. Fresno 

11. Youngstown 24. San Francisco 
12. Canton 25. Portland 


13. Cincinnati 


The important point to remember in 
all this, however, is that the general 
contractor is involved in only a part 
of the Defense Business. For Govern- 
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ment financed buildings are but an 
early and preparatory part of the Pre- 
paredness Program. For example, here 
are the latest figures I have seen from 
the National Defense Advisory Com- 
mission, showing what this money 
will be spent for and where, as so 
far contracted for— 


Allocation of Defense Business 


Ship Construction....... $3,231,792,000 
Airplanes, Engines, etc.. 1,502,454,000 
Ordnance & Ammunition 1,237,945,000 
All Other Manufacturing 804,869,000 
General Construction.... 839,590,000 


PD 6 dcctinnnnwnnnia $7,616,650,000 


Distribution of Defense Business 
New England States... .$1,322,478,000 





Middle Atlantic ........ 2,090,227 ,000 
South Atlantic ........ 1,171,197,000 
North Central .......... 1,013,699,000 
South Central ......... ¢ 332,655,000 
Pacific Mountain ...... 1,396,760,000 
Outside the U.S.A...... 79,493,000 
RIGRIRTOOE ..0s kaa cis 210,141,000 

SE ae eathonteees $7,616,650,000 


So glittering as all these figures 
may be, the Government building of 
arsenals, navy yards, air ports and so 
on totals only $839,590,000 out of the 
$7,616,650,000 of contracts awarded. 
The bulk of this Defense Business is 
therefore something else. Though two 
billion dollars has been allotted to con- 
struction, it will still be but a small 
part of the total preparedness expendi- 
ture before the money is all spent over 
the next two to four years. 

Most of it will go to manufacturers 
of munitions and supplies who are 
our customers. They will spend it for 
materials and labor and buildings and 
equipment everywhere. And they will 
buy their material and parts from many 
other manufacturers—everywhere. And 
these are our customers. 

The extent to which this business 
will be scattered is shown by a recent 
study made by Business Week. It is 
illustrated by the maps on the other 
page. In this case, the Government 
placed a $70,499,955.20 order with the 
Boeing Aircraft Company of Seattle 
for 277 of their “Flying Fortress” 
bombers. Boeing immediately placed 
orders with 536 other manufacturers 
for 70 raw materials and many parts 
and accessories, ranging all the way 
from abrasives to peanut oil, from cop- 
per to cotton, from glass to sponges, 
from instrument jewels to talc. 

The bulk of this business went to 18 

(Continued on Page 104) 























































SHELLS AND MUNITIONS will be in 
the making everywhere and to aid 
the workers more power, more con- 
trol, more space will be needed. We 
have a big job to do right down the 
production and inspection line. 


A JOB FOR LIGHT — Everywhere 
throughout industry is the pressing 
need for light to help with the pre- 
cision work that must be done in 
making fuses, engines, shell mech- 
anisms and all the rest. It calls to 
us in every city. 











Inspection For Defense 


By James Galbraith, Chief Electrical Inspector, Detroit, Michigan 





the 


NATIONAL DEFENSE gives ins pector 
added responsibilities. James Galbraith, 
head of Detroit's department, urges intel- 
ligent cooperation with industry and com- 
mon sense application of the Code. 


HE foremost problem facing the 
inspector today is the 

one facing this entire nation. He 
must fit his thinking and his daily work 
into the national program. 
\nd, although it is not generally re- 


electrical 


defense 


alized, the electrical inspector has an 
important part to play and a vital re- 
sponsibility in this great task. 

Right now the most urgent part of 
the national defense lies in the enlarge- 
ment and speeding up of industrial ac- 
tivity. Plants 
production 


are being expanded, 
schedules advanced, three 
shifts a day are starting and the wheels 
of industry are already turning continu- 
ously at a high speed. And when the 


wheels of industry turn, electricity 
turns them. Under the impetus of 
vastly increased production, the elec- 


trical inspector’s task is not an easy 
one. But his responsibilities are plain. 
The electrical inspector must see that 
those wheels turn safely and yet he 
must not put an barrier 
in the way of efficient and quick produc- 
tion. 


unnecessary 


Now is the time when inspectors 
everywhere must exercise keen prac- 
tical judgment. 


Today, as never before, we need good 
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As inspection chief in one of the nation's greatest industrial cities, at 


the hub of the national defense program, James Galbraith speaks from 


daily contacts with inspection problems on national defense activities. 


inspectors, the kind who use common 
sense in the application of the Code, 
who know when to be lenient and when 
to be firm. For an inspector can be so 
technically minded that by insisting 
trivial details he can do great 
harm in hindering the preliminary con- 
struction and wiring that must come 
before the national defense production 
can get into high gear. Yet, there are 
some inspectors who are so lax that 
they allow conditions to exist which 
can do as much damage potentially as 
any spy or saboteur. 

In inspecting industrial work in de- 
fense industries involving new build- 
ings, rewiring in present plants or in 
routine reinspection, the electrical in- 
spector today is up against some new 
problems. He has a great personal re- 
sponsibility because, in rejecting a bor- 
derline job, he may be holding up 
vital defense production. On the other 
hand, in passing a borderline job he 
may be permitting serious hazards 
which will result in a breakdown at 
some more critical time. 


on 


Temporary Permits 


In Detroit we have had experience 
with requests for approval on tempo- 
rary installations in connection with 
national defense industries. The in- 
spector must use his judgment as to 
whether the temporary installation is 
reasonably safe and in accord with the 
Code. Much depends upon the type of 
supervision and skilled maintenance the 
temporary installation will receive. 
This department cooperates by issuing 
temporary permits approving the job 
for a period of 30 or 60 days. 

On reinspection work the inspector 
must look beyond the immediate job of 
Code compliance and provisions for 
electrical safety. He must recognize 
conditions which may result in crip- 
pling overloads if logical plant ex- 
pansion is carried out without provi- 
sions for added loads. For instance, a 


sub-feeder may be strategically located 
where logical expansion will require 
more capacity, yet is already loaded 
near the safe capacity limit. Or, as 
another example, a lighting installation 
designed for supplementing daylight 
may serve a part of the plant where 
orders will require shift work. Larger 
lamps will be installed and the whole 
system may fail. 

It is the inspector’s responsibility to 
bring these conditions tactfully before 
the contractor or the plant maintenance 
staff. This is particularly important in 
the smaller plants where the electrical 
inspector is likely to be the only trained 
electrical man to examine the system 
since the original wiring installation 
was made. 

Although exceptional precautions 
against spies and saboteurs are being 
observed by plants with defense con- 
tracts, up to the present we have had no 
trouble in the Detroit department about 
getting inspectors into the job. Our men 
carry official credentials. They visit 
the job just as the wiring is completed 
and usually before production routine 
is under way. Consequently, our work 
is usually done before rigid rules bar 
the doors. 

It is possible that the future will 
bring more severe regulations and an 
entry plan may eventually have to be 
worked out. This will probably include 
special defense plant credentials for a 
limited number of the men in our 
department. 

In a common objective with the rest 
of the nation, inspectors must be ready 
and willing to lend every aid possible 
to get and keep the wheels of defense 
industries going. It will take many 
“special permissions” for the changes 
in wiring methods that will inevitably 
develop. It will take firmness to pre- 
vent dangerous conditions created by 
pressing production demands. But 
most of all, it will take sound common 
sense and intelligent cooperation. 
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MAINTAINING 


a BIG BRIDGE 


Toll equipment and lighting requires constant inspec- 


tion, testing and maintenance. It is only possible when 


the staff is supported with adequate shop facilities. 


By C. E. Porath 


Chief Electrician, Golden Gate Bridge, San Francisco 


ESIDES a multiplicity of other 
R routine and construction jobs, the 

maintenance crew of Golden Gate 
Bridge, San Francisco, has two rou- 
tine duties that are continuous. These 
are the maintenance and upkeep of 
the complicated toll recording and col- 
lecting equipment and the upkeep of 
the sodium vapor street lighting equip- 
ment. A test room has been equipped 
with facilities to duplicate the condi- 
tions under which each of these operate 
so that they can be given a test before 
being put back on the job. 

Since the toll equipment is the only 
one of its kind’ west of Chicago, the 
electricians worked under a handicap at 
first, learning the eccentricities of the 
equipment and suffering from lack of 
spare parts, most of which are made 
especially for this particular job and 
not standard. Daily records of the 
collectors must be checked against the 
mechanical recording by the equipment. 
A weekly testing routine must be made 
of all boxes where the different types of 
toll are registered, the light signal re- 
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lays, the overhead and fare indicator 
panels and the registers themselves. 
Also the relays for the treadle counters 
and the counters themselves are taken 
out and put on a test rack as are the 
time stamp and impulse units. 

Each rectox unit with its trans- 
formers and reactances are periodically 
adjusted after testing to make allowance 
for aging and variated loads. Oiling, 
spring adjustments, contact cleaning and 
adjustments, are all checked. At first 
treadles were sent to the factory for test 
and repair but now these _ rubber- 
encased treadles are taken apart and 
tools have been developed for testing 
them in the shop at the bridge. In the 
test shop, equipment was developed that 
duplicates the equipment in the register 
room and the booth. They can each be 
removed from the line so that test 
counters, time units, interlocking treadle 
relays, coils, contactors, key boxes, col- 
lectors’ key identifiers, overhead in- 
dicators and treadle action can all be 
tested against balance of equipment. 

At first sodium lamps were changed 











TEST EQUIPMENT—It duplicates every func- 
tional operation of the toll recording and 
collecting devices. And also equipment for 
testing of every part of the sodium lighting 
equipment. 






hot in daylight but loss of lamp life 
from switching and the cost of elec- 
tricity while changing forced a different 
procedure. Burnouts are now checked 
at night and the next day the fixture is 
checked. It may need a film cutout, new 
timing relay or a lamp. In the shop a 
test rack has been built that gives 6.6 
amp. connected to a relay panel. Here 
the lamp is checked. The men are now 
trained so that they can almost tell when 
a lamp needs replacing. However, each 
lamp is checked, Timing relays are like- 
wise tested and no lamp is changed 
without replacing both the film cutout 
and the timing relay. Since using this 
procedure lamp life has averaged much 
higher. One lamp burned out at 7,477 
hours and many go over 5,000 hours. 
The guarantee for 2,000 hours is ex- 
ceeded in almost all cases. Each lamp 
is numbered and a separate card kept 
for each fixture on which the per- 
formance of the lamp and all of the 
equipment is tabulated. 

Corrosive effect of salt air upon the 
aluminum reflector has been watched 
very closely at Golden Gate Bridge. 
The luminaires are cleaned about every 
four months, At first they were cleaned 
with Alzak cleaner which took about a 
half hour each. Much pitting, however, 
was noted in them and, although new 
parts were furnished by the manufac- 
turer, experiments were conducted and a 
new technique is now being used for 
cleaning and preservation. 

Each reflector was cleaned, defective 
parts replaced and the entire fixture 
given a cleaning coat of Dupont No. 
3818 dulux thinner. This was followed 
by a coat of Methacrylate No. RR 933 
Dupont finish. Now they use merely 
warm water and green liquid soap. 


BEHIND THE STAFF—General view of the 
maintenance shop at Golden Gate Bridge. 
Portable storage battery head lamps for the 
maintenance crew working inside the towers 
are charged at the extreme right. 




























PERFORMANCE 


of Fluorescent Lamps 


How to judge the darkening of fluorescent lamps and to maintain full 


lumen values, effect of voltage variation, temperature and vibration. 


AMP manufacturers have always 
emphasized that published figures 
on the life performance of incan- 

descent lamps are average values. They 
apply to a large group of lamps burned 
under accurately controlled conditions. 
The life of any individual lamp might 
be much longer or much shorter than 
this average figure. 

The same thing applies with even 
greater force to fluorescent lamps. For 
the deterioration of an incandescent 
lamp is the direct result of the number 
of hours it has operated. But the de- 
terioration of a fluorescent lamp results 
not only from the number of hours it 
has operated, but also from the number 
of times the lamps are turned on and 
off. 

The fluorescent lamp’s rated average 
life of 2500 hours is based on an aver- 
age of four hours burning each time 
that the lamp is turned on. But in 
actual business and industrial use, lamps 
are usually left burning for a much 
longer period. Any increase in the 
number of times the lamp is turned on 
and off, however, will cause some de- 
crease in the life. This is due to the 
loss of electron emission material from 
the small filament type electrodes at 
each end of the lamp. 

While there is a gradual loss of this 
material during the normal operation of 
the lamp, the higher .onic bombard- 
ment of the cathodes during starting 
tends to cause a somewhat greater loss. 
Starting of the lamps becomes increas- 
ingly difficult as this emission material 
becomes exhausted until, usually around 
the 2500 hour period, the point is 
finally reached where the available volt- 
age is not sufficient to start the lamp. 


Darkening of Fluorescent Lamps 


With incandescent lamps it i. pos- 
sible to obtain some indication of the 
effect of age from the darkening of the 


~* 
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By Harris Reinhardt 


Commercial Engineering Department 
Hygrade Sylvania Corporation, Salem, Mass. 


bulb by the deposit of tungsten particles 
from the filament. In examining the 
discoloration which occurs in fluores- 
cent lamps, however, a distinction must 
be made between intense blackening, 
which occurs at the extreme ends of the 
bulb as indicated in Sketch B, and dis- 
coloration in the form of a gray band 
a short distance from the ends of the 
lamp, indicated in Sketch C. 

The intense blackening at the ends 
ot the bulb directly adjacent to the 
base occurs late in life and corresponds 
to the blackening of a tungsten filament 
incandescent lamp. It indicates that the 
emissive material on the electrodes is 
nearly exhausted so that tungsten par- 
ticles are being evaporated from it and 
the lamp is nearing the end of its useful 
life. 

Also occasionally in new lamps a 
small amount of mercury condenses on 
the ends of the bulb giving it a dark 
appearance similar to the early stages 
of the type of blackening described 
above. But this blackening rapidly dis- 
appears as the lamp is operated and 
the mercury becomes vaporized. It 
should not be confused with the black- 
ening which occurs late in life, and in 
no sense should it be regarded as an 
indication of a defective lamp. In a 
similar way slight darkening due to 
mercury condensation may appear along 
the length of the lamp, particularly if 
it is operated in a position where one 
side is exposed to a draft, or, for some 
other reason, is cooler than the re- 
mainder of the lamp. 

In rare instances discoloration bands 
become visible a short distance from 
the ends of the lamps as in Sketch B. 
These bands, may appear at any time 
after about 200 hours of operation, and 


' } 
Rated output is determined 
at 100 hours. Initia 
may be several lumens per 
higher than rated 
| 


1000 1500 
Hours 


DEPRECIATION OF LIGHT OUTPUT 
OF A FLUORESCENT LAMP 





EFFECT OF VOLTAGE VARIATION 
ON FLUORESCENT LAMPS 


are not an indication of defective lamp 
performance. Since they cover only a 
relatively small percentage of the area 
of the bulb, they cause very little loss 
in the light output of the lamp. 

The occurrence of the bands is due 
to the fact that at these points inside 
the bulb there occurs a condensation of 
the mixture of coating material (being 
gradually emitted by the cathodes) with 
mercury, which is necessarily present 
in small quantities for the operation of 
the lamp. The time of their first ap- 
pearance and their rate of progress de- 
pends upon many factors, both in the 
lamp itself and in the auxiliary equip- 
ment with which it is operated. In 
most cases, they do not appear at all. 


Electrical Contracting, January 1941 


ng! 
— i 4 


ocean ak ae 


— 

ES 

won 

a antl 
“Ate 


- 





| 
: 
: 
| 
| 





} 





Me 











CUT-AWAY VIEW—Construction of filament 
type electrode. The ionic bombardment 
which takes place at the cathode is indi- 
cated by means of the arrows. (Sketch A) 





SIGN OF AGE—Intense blackening at the 
end of the bulb occurring late in life cor- 
responds to the blackening of a tungsten 
filament incandescent lamp. 











(Sketch B) 











TEMPORARY—In rare instances discolora- 
tion bands become visible at a short dis- 
tance from the base and later disappear. 
Not a sign of defective lamp. (Sketch C) 





The depreciation in light output dur- 
ing the normal life of a fluorescent lamp 
is shown in the chart. The actual initial 
values, when new lamps are first placed 
in service, may be as much as 10 per 
cent greater than this. The average 
light output during the remaining hours 
of the lamp’s life is approximately 90 
per cent of the value at 100 hours. 


Auxiliary Equipment and Voltage 


Fluorescent lamps must be burned in 
conjunction with a current limiting de- 
vice, or ballast, and a starter. An im- 
properly designed ballast which permits 
the flow of too much or too little current 
through the lamp either during opera- 
tion or during the starting period will 
result in! unsatisfactory lamp perform- 
ance. Ballasts supplied by reputable 
manufacturers should, therefore, be 
used in order to provide satisfactory 
operating conditions. 

The starter is essentially a small time- 
delay switch which connects the ballast 
and the two filament type electrodes in 
each end of the lamp in series during a 
preheating period. It then opens the 
circuit so that the are discharge in the 
lamp may be established. 

The electrons produced from the emis- 
sion material on the cathodes during 
the preheating period are an important 
factor in satisfactory lamp performance. 
If the starter is improperly timed so 
that there is an inadequate preheating 
of the electrodes, the starting will re- 
sult in a drain on the electrode emission 
material. 

Within their normal operating range 
fluorescent lamps are not as sensitive 
to voltage variations as incandescent 
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lamps. With fluorescent lamps a one 
per cent change in voltage results in a 
change of from one to two per cent in 
light output. With an incandescent 
lamp a change of about three per cent in 
light output is produced by a one per 
cent change in voltage. 

At voltages much below the normal 
operating range, starting of the fluores- 
cent lamp becomes uncertain and there 
is a drain on the electrode material 
during the starting period. At voltages 
above the normal operating range, the 
active materials of the electrodes are 
used too rapidly. The greater current 
density results in the production of less 
ultra-violet in the range to which the 
fluorescent: powder on the lamp is most 
sensitive, and the life of the lamps: is 
also reduced. Operation within the 
normal operating range is thus desir- 
able from all points of view since both 
over-voltage and under-voltage opera- 
tions have a detrimental effect on lamp 
operation and lamp life. 


Effect of Temperature 


Fluorescent lamps are designed to 
give best performance when the sur- 
rounding temperature is in the range of 
60 to 90 degrees Fahrenheit. At low 
temperatures the mercury in the lamp 
condenses out and the ultra-violet radia- 
tions from the mercury vapor arc are 
reduced thereby reducing the light out- 
put of the lamp. At high temperatures, 
the pressure of the mercury vapor is in- 
creased and as a result the ultra-violet 
radiations shift to longer wave lengths 
which are not so effective in producing 
fluorescent action. 

For an exposed lamp operating in a 


location where there is no draft, there 
is a drop of about one per cent for each 
degree drop in the surrounding tem- 
perature below 60° F. This loss may 
be even greater if the lamps are exposed 
to a draft or to air circulation. If the 
lamps are in an enclosed fixture or 
built-in cavity, the effect of the change 
in surrounding air temperature will 
not be as great as with exposed lamps. 


Effect of Vibration 


The effects of vibration on fluores- 
cent lamps are not as severe as with 
most types of tungsten filament incan- 
descent lamps. But there is a limit to 
performance where vibration exists. 
Small particles of condensed mercury 
are often present in the lamps and the 
resulting motion of these particles may 
cause the fluorescent materials to be- 
come detached from the inside surface 
of the bulb producing.a loss; in-efficiency. 

Also the electrode ‘ineach*end of the 
lamp consists of a small coiled-coil 
tungsten filament. It is of reasonably 
sturdy construction but the effects of 
continued vibration are to decrease the 
life of the electrodes, and hence of the 
lamps. If there is a slightly loose con- 
tact between the lamp pitis atid lamp- 
holder, the effects of vibration may be 
particularly severe as explained in the 
next paragraph. . 

It is important that the lamps be 
firmly seated in the lampholders as a 
safety measure. But also the arcing 
produced at a loose contact, may cause 
a serious loss of emission material from 
the electrodes. This may result in early 
blackening at the ends of the lamps and 
short lamp life. 
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WE Whine FARMS 


Rock bottom costs, salesmanship and organization make farm 
wiring pay a profit. 


A prominent Dakota contractor, from 


his own experience and accurate records, tells how and why. 


ROFITABLE farm wiring de- 
D pends on the same business funda- 
mentals as profitable work in any 
part of the electrical contracting field: 


1. A price that includes a margin 
over gross cost. 

2. Low sales cost—which 
mean no sales cost. 

3. Favorable material prices—which 
takes a good credit standing. 

4. Careful organization of the work 


doesn’t 


—for maximum labor productivity. 
5. Trained men—for the special con- 
ditions of farm wiring work. 


How much of this can the “legiti- 
mate” contractor control on farm wir- 
ing along the high-lines today? What 
of the future? Electrical Contracting 
asked me these questions. One con- 
tractor cannot answer them. But out of 
our experience in the farm wiring field 
and the experience of other contrac- 





STANDARD WIRING UNIT PRICES FOR MEMBERS OF LINES 
OF CASS COUNTY ELECTRIC COOPERATIVE, INC. 


Established unit prices are adopted by Co-op officials and contractors. 


These from Cass County are typical. 


allowing a small profit, these prices are being cut by some contractors 
and chain stores. 


Unit price includes material and 
labor for complete installation. 


INSTALLATION UNITS 
SERVICE ENTRANCES 


2 wire #8 A W G with 15’ cable 30 Amp fused—2 branch circuit.................e0eeeeees $9.45 
3 wire #8 A W G with 15° cable 30 Amp fused—4 branch circuit................c0ecceeees 12.50 
3 wire #6 A W G with 15‘ cable 60 Amp fused Range—4 branch circuit.................. 17.35 
3 wire #6 A W G with IS’ cable 50 Amp multibreaker—4 branch circuit................... 19.95 
(25¢ for each additional ft. of cable) 
SMALL OUTBUILDING SERVICES 
ee ee ot nae us daicaehebennns acacdetdec tess sansdeetbonckeckons 2.65 
YARD POLE METER LOOPS 
I a 5s ak a a dash ie A aid lad gn een amen aed 14.20 
St RE SL ERR RR ae REE SS SRS GES Se EECA Ry a site meen ees toe 15.75 
Oe Ge Fe WE Di cs swecevecsss Rees vaesed RAvsbdhaecenteeAaNsasonasheens kodwhensekeanexainn 18.90 
HOUSE WIRING NON-METALLIC SHEATHED CABLE 
es ee ee i i CO MD MG 566 ici a dn ceseaetee dcebeseestokincesdivewnesass 2.00 
Switch outlet, S.P. switch and flush type switches and plate 2.10 
Oe OY SD MD IE, a cnc cnesesescessccsesdscoccecesvesscese 2.60 
ia ae eh eases She RahORetALhtaeeKeendehes tenes eenens 2.10 
Electric Range outlets with 20° cable (25¢ additional per ft. over 20').................000- 8.90 
I ccc cena wastedknd sabtdeeDethesShseaeaddend ide tecbdeenwecennenesd 4.75 


OUTBUILDING WIRING 


SE nan ecnciegenccrcnncesctenscoceaseces 
Sesdase Bee awl OUblals. 20... cccccccscescccces 
IY (Os cc cckcccnsanessrcontacceceen 
Fe renee rere reer 
Yard light and switch, 2-3 way.................... 


Yard light and switch S. P. 


GE ci ncaciddencendcunesescnesssce 


Portable utility motor outlets | h.p. 20° cable 


Portable utility motor outlets 3 h.p. 20° cable.... 
Portable utility motor outlets 5 h.p. 20° cable.... 
Stationary motor outlets | h.p. 20° cable......... 
Stationary motor outlets 3 h.p. 20° cable......... 
Stationary motor outlets 5 h.p. 20° cable......... 


OUTSIDE WIRING 


No. 10 W. P. wire in place per ft................ 
wire in place per ft................ 


No. 8 W. P. 
No. 6 W. P. wire in place per ft........ 
No. 4 W. P. wire in place per ft 
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Originally figured to be very low, 


Unit price does not include 
cost of lighting fixtures. 


APPROVED W.P. SERVICE CABLE 











tors facing similar problems the an- 
swers may develop favorably for the 
electrical contracting industry. 

We hold licenses in two states, North 
Dakota and, across the river, Minne- 
sota. The more thickly settled farm 
country of Minnesota had more REA 
development than our own state. The 
bulk of our farm wiring work was 
done, therefore, across the line. We 
are one of the leading electrical con- 
tractors in this area—not large by 
metropolitan standards of business vol- 
ume—but well equipped and ade- 
quately staffed to serve our own com- 
munity and our customers. 

Early in 1936 the first news about 
REA activity started appearing in the 
local papers. Farmer Co-ops were be- 
ing formed in Minnesota, there was a 
huge wiring job to be done. We went 
after some of these projects. 


Unit Price Plan 


The first plan used by the Co-ops 
to contract for wiring was competitive 
bidding on blocks of farms. Fifty or 
one hundred farms were grouped and 
contractors asked to bid unit prices for 
the lot. The actual job conditions were 
unknown, the quantities were uncer- 
tain, there was no experience available 
to determine average costs, specifica- 
tions were weak. In all, it was hope- 
less for the established contractor, who 
had to treat this type of contract like 
any other, to compete as a_ business 
venture in the hope of profit. Unques- 
tionably, more of these early contracts 
were won by thoughtless estimating 
than competitive skill. 

In 1938, REA introduced the estab- 
lished unit price method of letting work. 
The Co-op executives called a meeting 
of interested contractors with a wiring 
advisor from REA. Specifications were 
drawn up for all farms on that Co-op’s 
lines. Then a group of unit prices for 
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CONTRACTOR woop of Fargo makes individual cost analysis on 
farm wiring jobs, figures 5 per cent net at prevailing unit prices. 


each type of outlet, service entrance, 
outbuilding line, etc. was worked out 
and agreed upon by the contractors and 
the Co-op officials. The unit price list 
was published and distributed to the 
farmers. 

In the preparation of the unit prices 
a mark-up of 25 per cent on cost was 
used, based upon no sales work by the 
contractor and the handling of several 
jobs in a group. Co-op employees ob- 
tained the signed contract from the 
farmer and made a layout of the farm 
buildings showing the connecting lines. 
For these layouts and contracts the con- 
tractor paid the Co-op five per cent of 
the contract price to cover the cost of 
the survey work. 

As the projects got under way, jobs 
were distributed to the contractors on 
the approved list as fast as they were 
requested. The project was blocked off 
roughly and each contractor was as- 
signed an area depending upon his ca- 
pacity and facilities. We got them in 
groups of 5 to 10 farms at a time. 


In order to make the low units 
profitable, we organized two special 
crews of five men each. An expert 


electrician, a $1.00 an hour man, headed 
each crew. We put on four young men 
for each crew at 45 to 60. cents an 
hour, each specially trained for one 
part of the work. One handled service 
and meter loops, another inside branch 
circuits, another outside lines between 
buildings and another exposed wiring 
in outbuildings. With layout, connec- 
tions, and general supervision by a 
skilled mechanic, the crew quickly de- 
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veloped smooth running teamwork that 
gave each man limited responsibilities 
and a chance to develop a high degree 
ot speed and competence in his part 
of the job. 

We made some mistakes in hiring our 
men. After the first 10 farms, we 
dropped the dead wood and reorganized 
our crews. 
started to show black figures. 

One thing we noticed about our com- 
petitors in the field was the amount 
of non-productive time they spent at the 
jobbers’ counter. We eliminated this 
cost burden from our balance sheets 
by rigging up a rolling warehouse in a 
14 ton enclosed truck. 

The interior of the truck was fixed up 
roughly but efficiently to store all of 
the tools and materials that two wiring 
crews would require for a full week. 
On nearby projects, within twenty miles 
ot the shop, one of the boys drove it 
in weekly for re-stocking. For more 
distant projects, materials were shipped 
by rail to the nearest freight depot and 
the truck restocked there. 

Material specifications in the project 
in this area usually require good qual- 
ity. Our own standards are relatively 
high, because it pays. We have to live 
with the jobs and we must be able to 
guarantee them. The cost of sending 
a man 50 miles out to replace a defec- 
tive receptacle would buy a lot of qual- 
ity merchandise. We find it good busi- 
ness to use the better materials in the 
original installation, 


The men eat and sleep at the farm. 
There is no allowance in the unit price 


By 


Charles Wood 


Central Service Co. 
Fargo, North Dakota 








JOB ORDER E-33 


Complete material, labor and job ex- 
pense summary is prepared on each 
contract. These are the actual figures on 
one of the larger jobs. Note item for 





From then on the jobs 





mapping service, an important cost 
item on rural work. 
PRICE QUAN. MATERIAL UNIT 
08 I ¥%, conduit .08 
2.40 is’ IY, conduit 16 
45 | 3° service head 45 
27 | service head 27 
.21 | /_ service head 21 
2.17 7 service head 3 
1.50 15" 8-3 ent cable .10 
4.41 63' 8-2 ent cable 07 
2.60 20° 6-3 ent cable .13 
10-2 lead cable 07 
1.52 8 sill plates 19 
.70 35 cable straps 02 
.04 2 I, straps 02 
.03 5 Y_ straps rt 
22.92 1528' 8 WP wire Ol, 
2.97 132’ 6 WP wire 02", 
90 45' 6 bare wire 02 
2.57 77 6 RC wire 03", 
80 80" 12-14 wire 01 
4.48 32 ~ knobs 14 
1.62 2 spool racks i 
3.60 2 yard light 1.80 
2.25 50’ Vy thinwall .04!/2 
80 10 V2 connectors 08 
3.60 3 round rod with clamp 1,20 
4.30 1 % amp. 4 cir switch 4. 
9.60 8 30 amp | cir switch 1.20 
3.70 | 60 amp WP switch 3.70 
75 5 ground wire connectors 15 
1.20 40 cable connectors 03 
4.48 32 4" clamp boxes 14 
45 5 4" oct xes 0? 
1.76 16 switch boxes tt 
72 8 handy boxes 0? 
.20 23% «cable straps 
2.86 13 single pole switches 22 
28 2 4" boxes with covers 14 
72 2 3-way switches 3% 
-% 12 | gang plate .08 
1.20 12 2 gang plate & 3 gang 10 
2.60 13 duplex recept 20 
22 2 single recept ai 
3.03 19 plain box rec 17 
3.30 15 pull recept .22 
24.41 1085' 14-2 romex 02/4 
1.49 35° 14-3 romex OY, 
1.86 50° 12-2 romex 03% 
80 4 rolls of tape 20 
09 6 rawl plugs Oi, 
1.30 13 bar hangers 10 
.09 12 insulated staples We 
-30 I lamp guard 
2.70 3 kitchen uni! 
3.90 39 lamps 
52 I Condulet & plate 
35 I S.P. switch 
2.75 ! 30 Amp W.P. switch 
25 100° bell wire 
.20 l pushbutton 
47 ! transformer 
1.00 1 buzzer 
.26 2 150 W lamp 
! fixture 
I Misc., screws, solder, etc. 
153.51 Total Mdse 
3.00 Job Expense 
24.45 Mapping Service 
2.50 Inspection Fee 
77.25 Labor 
5.35 Tax on Labor 
266.06 Total 
349.00 Contract price 
82.94 Profit 
24% % 








schedule for this kind of job expense 
and the farmer expects to take care of 
our men when they are wiring his prop- 
erty. There was some agitation on one 
project to get the farmer to charge 
for room and board but we have had 
very good cooperation from our cus- 
tomers. 

In the latter months of 1938 the 
method of allotting jobs changed. More 
contractors signed up for the work. 
The territory allotments did not work 
out so well. Some farmers were al- 
ready signed up with other contrac- 
tors when we arrived at the job. To 
control this condition, sent sales- 
men into the territory to sign up cus- 
tomers and make the job layouts. We 
budgeted 5 per cent of the contract 
price for this sales work. 

The unit prices held well into 1939 
as the volume of work increased. After 
the volume flattened out and more 
contractors entered the field we ran into 
price cutting. 

Every job we handled was individ- 
ually recorded on cost sheets at the 
office. We were in close touch with 
every detail of job costs and the profit 
on each job. We knew that the low 
unit prices providéed.a narrow margin 
of profit under the “mass production” 
methods we used. It averaged out 
about 5 per cent net after overhead 


we 


costs were deducted. Obviously, a price 
cut was impossible. We have con- 
sistently held our prices at the estab- 
lished schedule—but it was necessary 
to raise our sales cost to 74 per cent. 

If the present price competition con- 
tinues, our sales cost must eventually 
reach 10 per cent. Our estimates in- 
dicate that this is the borderline be- 
tween profit and loss in this market 
at prevailing unit prices. 

It is important to note that even un- 
der direct competitive bidding the mini- 
mum sales cost is 5 per cent. For 
a salesman must see the customer, 
survey ‘his job and sign him up. 

Much of the cut price competition 
comes from individual farm wiremen. 
Lacking business experience, they re- 
gard all of -the margin between the 
material cost and the contract price 
as profit. And operating without or- 
ganization or the benefit of credit and 
purchasing power, they can make 50 to 
69 cents an hour wages. 

The most serious competition, how- 
ever, is rising out of the chain stores. 
One well known nationwide concern 
is especially active. On one Co-op 
project they have two mechanics work- 
ing and signing contracts at 20 per 
cent under the unit prices. At the 
present time, the volume of farm wir- 
ing contracts handled by this firm is 





COMPLETE JOB SUMMARY 


Actual contract amounts and gross profit on 66 wiring 
jobs during 1939 and 1940. Gross averages slightly 
over 20 per cent on sales, overhead 16 per cent. 
Of these 10 were paid on REA note, 56 by cash. 
Collections, 25 per cent at start, 75 per cent on 
inspection certificate, showed a perfect record. 








NO. CONTRACT PROFIT NO. CONTRACT PROFIT 
| 201.08 40.81 34 216.78 55.75 
2 183.21 47.35 35 185.72 47.69 
3 33.60 2.69 36 132.00 38.84 
4 184.35 33.27 37 124.00 26.39 
5 170.66 28.74 38 56.00 5.53 
6 144,15 25.07 39 118.98 20.74 
7 118.30 18.59 40 259.15 17.53 
8 180.37 24.13 4| 189.21 54.30 
9 34.25 2.57 42 214.30 25.75 

10 153.80 34.30 43 162.24 37.28 
il 62.15 9.26 aa 133.78 28.73 
12 162.79 30.04 45 77.75 13.69 
13 247.80 46.90 46 50.55 14.74 
14 181.47 27.65 47 608.85 162.19 
15 275.25 73.01 48 147.23 7.30 
16 106.44 19.79 49 149.93 17.97 
17 154.00 16.94 50 148.23 34.12 
18 121.15 17.31 5! 159.85 30.52 
19 138.62 27.62 52 152.30 42.69 
20 165.88 34.70 53 115.00 31.69 
21 189.90 68.75 54 123.35 31.57 
22 175.30 22.28 55 158.25 44.75 
23 281.00 58.00 56 145.70 32.28 
24 155.35 3.00 57 158.45 34.32 
25 164.45 37.40 58 210.00 36.13 
26 230.33 67.01 59 33.00 4.74 
27 81.46 8.29 60 76.40 12.39 
28 150.00 39.41 él 128.75 25.89 
29 167.94 31.43 62 87.55 14.65 
30 264.60 70.62 63 155.00 29.71 
31 103.50 19.84 64 134.60 28.92 
32 149.00 10.53 65 52.33 8.28 
33 349.12 83.06 66 202.05 52.36 
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MAPPING SERVICE is pari of sales cost. 

The diagram shows outside work, con- 

tract forms give inside~work schedule. 

Five per cent of contract is allotted for 
sales and mapping. 


not great in this area—but it is in- 
creasing very rapidly. It is safe to 
predict that at the present rate of in- 
crease this concern will dominate the 
market in this area within two years. 

If we are to compete with the chain 
stores there must be a great reduction 
in material costs. Our costs on quan- 
tity purchases through the jobber are 
only a little less than the retail prices 
for job lots of equivalent materials at 
the chain store. 

In 1939 we wired 130 farms which 
represented approximately 25 per cent 
of our total business volume. We oper- 
ated at 16 per cent overhead that 
year and made a net profit of five per 
cent on the farm work. In 1940, our 
farm wiring volume dropped off, and 
with rising sales cost and chain store 
competition we are not hopeful about 
1941 farm wiring prospects. 

In spite of this gloomy forecast elec- 
trical contractors can still control a 
large part of the farm wiring market— 
if they will work together, because— 

1. We can demand fair, honest unit 
price schedules. The Co-op wants the 
“jegitimate” contractor on its project, 
he does better work, causes less trou- 
ble, sells more outlets and handles his 
affairs like a business man. 

2. We can help Co-ops set up a 
sales and mapping service that will 
avoid expensive duplication of effort. 
Individual contracts are too small to 
allow personal solicitation by several 
contractors for the same job. 

3. We can impress our suppliers with 
the importance of granting the quan- 
tity buyer with good credit, access to 
prices that can compete with the chain 


stores. 
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New Yuit Construction... 


istandardized and flexible... 
brings the desired advantages of 
centralized Motor Control within 
the reach of any budget. A 
| custom - built control center... at 
, an installed cost less than that of 
sany “home-made” substitute. 


Unitrol is a new idea in Motor Control. It is a 
new unit-type of standardized Motor Control 
construction which permits all needed types 
of control devices to be easily organized into 
a complete enclosed sectionalized Motor Con- 
trol Center... making it just as big or just as 
small as your present needs require. It is easily, 
quickly and economically built up, without spe- 
cial engineering, containing just the individual 
controllers, disconnect switches, and acces- 
sories you specify. 

Unitrol comes to you complete... either with 
all wiring, busses, terminals and interconnec- 
tions already made...or with provisions for 
wiring it on the job”. It may be changed, ex- 
tended, or contracted later on, just as easily 
and economically as it was first built up. It 
Saves space, time, trouble, worry, and incon- 
venience up and down the line; and its installed 


Cost is less than the cost of any “home-made” 
substitute, 


THE 


Copyright 1940—Cutler-Hammer, Ine 


a milestone of engineering progress in 
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Ist eee The Unitrol Unit 


The basic element of Unitrol is a 
simple unit mounting-frame into 
which any standard control device 
may be bolted. This unit frame 
has integral with it a hinged 
cover or door which may be 
blank, or arranged for either dead-front manual 
or push-button operation of the device enclosed. 


\@s | 


2nd «--The Unitrol Section 


The Unitrol Section is a steel enclosure 
which grouses and supports a group of 
Unitrol Units. It is constructed of stand- 
ardized interchangeable members to 
form the sides, top and back... with 
unique provisions for bus supports, 
wiring troughs, conduit or duct en- 
trances, etc. 


3rd ee - The Unitrol Control Center 


A Unitrol Control Center con- 
sists of a grouping of Unitrol 
Sections fabricated into a 
complete sectionalized assem- 
bly and delivered ready for installation and use. 


MODERN SECTIONALIZED CONTROL CENTER 


Unitrol...Fits control tothe job 


Unitrol permits your control installation 
to be shaped at will... in a straight 
line, an L-shape, or a U-shape in which 
case it literally forms its own control 
room. In some instances, controls may 
be mounted back to back in the same 
section...resulting in a space economy 
hitherto undreamed of! And the in- 
dividual control unit with its door frame 
forms a brand new time, cost, and 
frouble-saving “built-in control for 
builders of motorized machines. 


Write for this book ...A new book... 
“Unitrol ... the next step forward in Motor Control,” 
tells the whole important story. Sent free by request on 
your business letterhead. Write for your copy today. 
CUTLER-HAMMER, Inc., Pioneer Electrical Manufacturers, 
1306 St. Paul Avenue, Milwaukee, Wisconsin. 


——— 
CUTLER: HAMMER 


UNITROL 
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Labor Shortage Ahead 


There can be little doubt that labor 
shortage is soon to be a very real prob- 
lem for the electrical contractor. Re- 
ports from many communities show 
trouble ahead. Other towns see it as 
imminent. Washington is becoming 
concerned over the impending pinch 
in the building trades. 

The labor unions are naturally slow 
to admit the conditions, hoping to find 
work for all their members, incom- 
petent and over aged included. But 
the fact will have to be faced. For you 
cannot quit training apprentices during 
a decade of bad times and be ready for 
bumper business. 

In face of this prospect, every elec- 
trical contractor will naturally do 
everything he can to strengthen his 
status with his good men, to build 
the organization spirit of his gang. 
But this is purely defensive. The in- 
dustry must face the further fact that 
new men must be provided for the 
heavy years that lie ahead. Adequate 
measures toward apprentice training 
should be taken at once on an organ- 
ized basis of cooperation between the 
industty and labor. 


There It Is! 


A recent survey showed that about 
33 per cent of industrial plants expect 
to buy motors within the next six 
months. Some 49 per cent say they 
may “possibly.” Only 18 per cent do 
not expect to. 

The average plant among these cov- 
ered, buys 25 motors a year, with an 
average value of $5,061. The average 
electrical contractor who does indus- 
trial work sells 55 motors a year, with 
an average total value of $6,924. He 
serves 112 factory customers. The 
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Earl Whitehorne, Editor 


average motor shop sells 80 new mo- 
tors a year averaging $7,902 in total 
value. They serve 130 industrial cus- 
tomers. 

What does it all mean—such fig- 
ures? Just another sidelight on this 
industrial market that waits in every 
city. We are so used to having these 
familiar factories all around us. It’s 
so easy to forget to sell them. But if 
you want more of this business there 
it 1s. 


Fixture Wiring 


The fixture manufacturers do not all 
agree. That is natural enough. In 
November we ran an item here quot- 
ing one of them who wondered why 
the contractor does not buy unwired 
fixtures and wire them himself inas- 
much as he is in that business. But 
others say no. 

The point is, and it is a good one, 
that the finish of modern fixtures re- 
quires careful handling by mechanics 
who are softer fingered than a con- 
tractor’s wireman. The testing of 
fixtures for grounds is also involved 
and the labeling service of the Under- 
writers Laboratory. So there are two 
this, as with most other 
things, and the contractor’s policy will 
depend pr tty largely on the extent of 
his fixture business and the way the 
relative costs work out. 


sides to 


Knew Your Men 


7 

Added to our regular responsibili- 
ties now comes the danger of sabotage. 
It is a very present hazard today. Both 
the FBI and the Dies Committee have 
given us sufficient evidence to make 
it so. 

We _ cannot 


afford to introduce 


people into factories unless we are 
sure of them and of their work. We 
must accept responsibility for their 
moral character as well as_ their 
mechanical skill. And we must plan 
their work with an active thought for 
protection as well as production. 

It is something we have not had to 
bother about in the past. But from 
now, until the whole emergency is 
past, it is a duty that eannot be 
shirked. 


Wide Horizons 


“North Dakota is where you look 
further and see less than any other 
place in the world.” So said Charlie 
Wood, of Fargo, in opening the Fall 
meeting of their state association re- 
cently. But it did not impress the 
visitor that way. Watch the electrical 
contractors in this broad, flat land and 
you see plenty. 

Not only have they a license law 
and state-wide inspection, well oper- 
ated, but the individual contractors are 
progressive and alert. The discussion 
reflected advanced ideas in wiring, in 
lighting, in selling, in management. 

Big city contractors could well be 
proud of such enterprise. Dakota’s 
wide horizons are more than geo- 
graphic. 


We Are Responsible 
For Fluorescent Confusion 


Manufacturers, wholesalers, contrac- 
tors worry because the public will buy 
anybody’s junk when fluorescent light- 
ing is offered. Why should they not? 
The new tube is interesting, colorful, 
new—the fad. And how should the 
average citizen know good from bad? 

It is the fault of electrical men and 
the fault can be easily corrected. Power 
companies, wholesalers and contractors 
should unite in every city, aided by 
their manufacturers, to warn the public 
to buy from responsible local people 
who can install and service these new 
units as lighting—not as a decorative 
novelty. It won’t take long to get 
the idea over. 


Waste Of Materials 


Practical measures to conserve mate- 
rials should be seriously considered 
by the electrical construction industry. 
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The government is calling for an 
amount of equipment that staggers the 
imagination. One project, for example, 
calls for 625,000 miles of signal cable, 
carrying 65 wires. And it all must 
come out of the same factories that 
supply the needs of the regular mar- 
ket. 

If we all do the work thet will be 
called for, as American industry be- 
gins to modernize and expand, we 
should seek every way to avoid de- 
stroying old equipment and scrapping 
old material that can be utilized eco- 
nomically in a reorganized wiring 
system. We can get more capacity 
into old conduit by the use of small 
diameter wire, for instance. We should 
take advantage of higher voltages and 
every other device for giving a fac- 
tory its increased capacity without 
waste. 


Full Services 
Or None 


Factories needing new feeders, mo- 
tor circuits and other electrical mod- 
ernization are calling in contractors. 
Their own maintenance people are too 
busy with increased production to do 
this work. But in many cases the 
management insists on buying the 
materials themselves. In a word, they 
want to take advantage of the con- 
tractors selected labor but buy labor 
only. 

The answer to that should be— 
“No!” Our business is to sell 
materials, equipment and labor, plus 
knowledge, experience, organization 
and specialized management. We 
should sell it on each job or not take 
the job. It will be hard to do at times 
but the issue should be faced—or 
your independence and your prestige 
are gone. 


~ Buck lt 


Buying Unwired Fixtures 


To the Editor—“In your November issue, 
on page 26, there is an editorial item en- 
titled ‘Buy Unwired Fixtures.’ The writer 
tT is fs. aware of the im- 

aspects of what is proposed and 
ce yy stilted 7 
- By law in many states throughout the 
country, Underwriters Laboratories’ labels 
ore required to be attached to fixtures sold. 
. is impossible to secure these labels un- 
ess the fixtures are wired at the factory. 

2. do not believe the second para- 

graph of this article is correct for, as 








Electrical Contracting, January 1941 


stated, it implies that the manufacturer 
and distributor make a profit on the wir- 
ing. Anyone attempting to wire fixtures 
without proper equipment would go to con- 
siderably more expense than it can be done 
at the factory where fixtures can be wired 
more economically on a mass basis. 

“3. Further, it also would be necessary 
for a manufacturer to duplicate all his 
catalogue numbers and stock by carrying 
both wired and unwired. This, of course, 
would be impractical and impossible. 

“We take exception to the article for the 
above reasons as the writer apparently 
does not have an understanding of the 
problems which his recommendations in- 
volve.” 

R. L. Davis 

American Lighting Equipment 
Association, Inc. 

New York, N. Y. 


Thank you Mr. Davis, for broadening the 
viewpoint. The original suggestion came 
from a fixture manufacturer. We raised 
the point. Your three statements are in- 
teresting. We would, of course, assume that 
the cost of wiring would be in the price. 
The matter of the labels is highly important. 
Of course, the cataloging feature is a 
serious consideration. 


More Knowledge Needed 


To the Editor—“I enjoyed your article 
‘Romance Goin’ Wrong’ and think it is 
just about one hundred per cent correct. If 
the contractor, salesman and jobber could be 
made to believe in and understand fluores- 
cent lighting as an art in the lighting in- 
dustry, and, if they would try to do a first 
class job and stop worrying about a dollar 
or two more in cost of the equipment we 
could really go to town with this fluorescent 
lighting. 

“I find that the main trouble with the 
whole set-up is that the men who sell and 
install fluorescent lighting do not know 
enough about it. They will not take the 
time to try to learn what it is all about.” 

Seely 
Greenway Reflector Mfg. Co. 
Philadelphia, Pa. 


Fluorescent lighting calls for a lot of 
study, re-education of the contractor and 
the lighting salesman. It is slow in coming 
but we believe it will come. It has broadened 
the whole subject to where our knowledge 
must be more highly organized. The con- 
tractor will gradually recognize this and 
face it, we believe. Thanks for your com- 
ment. 


Inspection 


To the Editor—‘“I read with a great deal 
of interest your November editorial en- 
titled ‘Our Turn, A Bit’. Would that we 
were able to get this message over to the 
10,000 contractors who really and truly 
want statewide inspection and a sound 
apprentice system. 

We have been working for the past 10 
years in this state for statewide inspection. 
But we find that it is the apartment house 
— hotel associations who have opposed 
- 

All we have to do is to wake up the 
sound asleep contractors and impart to 
them the message that it is now their turn 
because the electrical contracting industry, 
holds now just as great an opportunity 
as it did 50 years ago. Let us have more 
editorials such as this one.’’ 

W. W. Ingalls, Pres. 
The Ingalis Electric Co. 
Miami, Fla 


Thank you, Bob—You are sound in your 
confidence in this business of ours. It 
can be as big and as profitable as we make 
it—when we make it. And some day these 
10,000 contractors will begin to work to- 
gether to this end. We will see it. 


Fluorescent Facts 


To the Editor—‘‘Seldom has an editorial 
impressed me so deeply as hitting the nail 
squarely on the head as did yours in 
the October issue of Electrical Contracting. 
I agree heartily with every sentence. This 
editorial coupled with your case studies in 
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ood lighting practice should make this 
ssue of Electrical Contracting extremely 
valuable to all wholesalers. engaged in the 
legitimate distribution of fluorescent light- 
ing equipment and who think of such equip- 
ment as legitimate merchandise.” 


Cc. E. Kirkpatrick 

Manager Lamp and Lighting Dept. 
Graybar Electric Co., Inc. 

San Francisco, Calif. 


Thank you Mr. Kirkpatrick for your 
strong endorsement. We’re glad you agree 
with our analysis of the fluorescent situa- 
tion. 


Statewide Inspection 


To the Editor—“Your editorial on ‘Our 
eration of every electrical contractor in the 
country today. We stand ready to do our 
bit to make a reality—state-wide inspec- 
tion, contractors’ licenses and a sound ap- 
prentice system. Come on Contractors, 
let’s go!” 

Joseph Tomasulo 
Joseph J. Tomasulo & Co. 
Roselle Park, N. J. 


Atta Boy! That is the spirit we need 
more of among electrical contractors, Mr. 
Tomasulo. Because we do a local job too 
many of us are local minded. We forget 
that after all we are one breed of cats and 
that some of the most important things 
must be done nationally—all working to- 
gether. Let’s keep after these three till we 
start action. 


That Better Name for 3-Way Switch 


To the Editor—“I believe whoever sold 
the first three-way switch to a Spanish 
speaking customer found the answer to 
your request for a new name to describe 
such a useful device. Being a good sales- 
man, determined to create a clear under- 
standing in his prospect’s mind of the de- 
vice he was offering and its practical appli- 
eation, he not only translated the empty 
English name but rather substituted it by 
words meaning ‘Stairway Switch.’ 

“This name immediately brings to mind 
the idea of turning on a stairway light 
downstairs and then turning it off up- 
stairs, which is the primary function of 
such a switch. Once this idea is clear to 
the layman he can easily realize that a 
stairway switch is used to control a light 
or group of lights from any two points. 
Now overdoing things, you might call a 
four-way switch a ‘Three Story Stairway 
Switch’ but remember you asked for it in 
your October editorials.” 

Julio Jaucken. Gant 
Privada Juarez-Hidalgo No. 2 
Torreon, Coahuila, Mexico 


This sounds like an eacellent solution. 
For though all 3-way switches are not used 
on stairways, it is the typical application 
and illustrates the purpose and idea. Who 
has a better one? 


Plenty to Sell 


To the Editor—“I never miss reading 
Electrical Contracting and your editorials. 
I too, sometimes wonder what is the matter 
with contractors. They don’t seem to know 
that a suggestion will sell them a job. 
Just look around and see what is missing 
and there is plenty to do. 

“To my way of thinking every house 
needs more electrical work, every house is 
unfinished electrically. Think that one 
over. May I list some? Let’s start at the 
front door—door chimes, outdoor recepta- 
cles, hall three-way. There are too many 
to mention. I feel that you certainly have 
hit the mark with your writings.” 

W. Edwin Dodge 
Dodge Electric 
Manhasset, N. Y. 


Yes! Opportunities for more volume sur- 
round us on every side, more equipment to 
suggest that the customer does not order 
because he does not think of it. The trouble 
is that neither do we—too often. But we 
oe ne should. Thanks for the kind 
words. 
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WIRING 


SHELVES 


George J. Martin & Son, electrical 
contractors at Albany, N. Y., use a sim- 
ple and inexpensive method of storing 
wiring accessories, 

The shelves in the stockroom consist 
of wood boxes all made the same size— 
28-inches wide, 13-inches high and 16- 


EASY REARRANGEMENT jis a fea- 

ture of these shelves constructed of uni- 

form boxes. Another tier is just added 
if more storage space is needed. 


inches deep. The bottom side of each 
box is made of g-inch material to carry 
the weight of the contents. The boxes 
are stacked side by side and back to 
back, three, four and five high depend- 
ing upon the amount of storage space 
required. They can be arranged in 
aisle formation, along a wall or any 
method desired. 

Ease of portability and re-arrange- 
ment are features which make this an 
ideal system for the average shop. 


WEDGED LUGS 


On a new feeder installation in a 
Chicago office building, the Garden 
City Engineering Company employed a 
hydraulic lug indenter to attach over 
300 lugs. 

The tool has fitted heads to take each 
size of lug. The cable insulation is 
peeled back and the end inserted into 
an ordinary solder type lug. The 
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hydraulic tool drives a deep dent into 
the back of the lug under great pres- 
sure “flowing” the metal of the wire 
and lug permanently together. 


SECTIONALIZING 
POLE DISCONNECTS 


In a recent plant modernization proj- 
ect the E. J. White Company, elec- 
trical contractors of Newark, N. J., 
installed a high tension inter-plant pole 
line distribution system, complete with 
pole operated disconnect switches. These 
were installed to sectionalize the feed- 
ers and tie-in with the plant generators 
and local utility lines in case of an 
emergency. 

The disconnects used were of the 
single pole type and rated at 400 am- 
peres, 7500 volts. They were mounted 
on double cross arms on the top of a 
45-foot pole. _ Each group of three 
switches were mechanically connected 
by a horizontal tie rod which, in turn 
was connected by a lever arm to a ver- 
tical rod mounted on the pole. This 
permitted a person on the ground to 
open or close the disconnects when 
necessary. 


POLE OPERATED disconnect switches 

are used to sectionalize and tie-in the 

overhead distribution system with the 

plant generators and utility lines. Oper- 

ating rod has not yet been installed on 
this group of disconnects. 


The new poles with the disconnects 
were set adjacent to the existing poles 
and when the complete changeover was 
made the old poles were removed. 


SPLASH-PROOF 
MACHINE LIGHTING 


The Garden Electric Co., Elizabeth, . 
N. J., installed standard RLM reflect- 
over machines in a nut and bolt 
manufacturing plant. These units were 
used where a wide area of the machine 
was to be highly illuminated for critical 
seeing tasks. 

On machines where there was a pos- 
sibility of oil spattering and splashing, 
a clear glass cover was mounted on the 
reflector to permit easy maintenance of 
the fixture. Thus, if cover became 
smeared with oil, the operator merely 
wiped it with a cloth and in a few 


ors 


MACHINE LIGHTS with clear glass 

covers solved the oil splashing problem 

on the cutting machines in this nut and 
bolt plant. 


seconds he again had clear bright light. 

In this particular plant the electrical 
system was 120/208-volt, three phase, 
4-wire and the machine lights were 
mounted on the same conduit feeding 
the motors and were connected to 
the neutral and one outside leg of the 
system. Compactness and simplified 
wiring resulted. 


INSTRUMENT 
TROUBLE SHOOTING 


A quick method of locating shorts 
and grounds on wiring systems is used 
by the Dudrey Electric Company of 
Moorhead, Minnesota. 

The fuses of the offending circuit are 
removed and, using a radio test set as 
« low resistance ohm meter, the resist- 
ance of the shorted circuit is measured. 
Plugging into each receptacle or fixture 
socket the trouble shooter traces down 
the point where the resistance is lowest. 
If the fault lies in the wiring between 
two outlets the meter readings from 
each is proportioned to the length of 
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Porcelain Protected Wiring Systems Finding Wide 
Acceptance in Residential, Commercial and Indus- 


trial Fields. 


Modern Porcelain Protected Wiring Sys- 
tems represent an advancement in the science 
of electrical wiring that can be likened to the 
new technique of replacing narrow roads 
with modern separated double lane high- 
ways. They provide, for modern wiring, the 
double lane safety that is required for 
modern electrical loads. 


The Porcelain Protected Wiring System is 
based on the principle of employing for in- 
sulation and support the two best insulating 
mediums known—these are dry air and por- 
celain. Another basic principle is the elimi- 
nation of extraneous conducting elements 
unless they are absolutely required for pro- 
tection in areas where severe mechanical 
hazards exist. Conductors are supported in 
free air on porcelain supports and in porce- 


poo 
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Here is What Goes Into the Job. 


lain tubes through building members, for 
maximum insulation protection and safety. 


At points of control and utilization, por- 
celain outlet boxes and cover devices elimi- 
nate the objections found in boxes of con- 
ducting materials. They are shock proof, 
short proof, rust proof and corrosion proof. 
Standard knockouts and standard spacing in 
porcelain outlet boxes take all modern fix- 
tures, switches, convenience outlet and cover 
devices. No clamps, connectors, or special 
adapters are required. 


The Porcelain Protected System is the 
only wiring method that provides full circuit 
insulation and isolation without being de- 
pendent upon conductor insulation. Con- 
ductors could be bare, although it is not 
recommended, because all conductors are sup- 
ported in free air on porcelain. Also because 
all conductors are supported in free air, the 
entire system operates at a lower tempera- 
ture and the 1940 National Electrical Code 
(Table J] Appendix) permits greater carry- 
ing capacities, for all conductor sizes, as 
compared to other wiring methods. This 
differential in carrying capacity starts at 
about 33% on No. 14 wire and increases to 
more than 100% on the larger size conduc- 
tors. 


In Porcelain Protected wiring, as in other 
modern wiring: procedure, number 12 wire 
must be used as a minimum for appliance 
circuits to kitchen, dining room and laun- 
dry. Number 12 wire is also recommended 
as a minimum for all circuits feeding con- 
venience receptacles. Conductor sizes for 
other circuits, and feeders, will depend upon 
the load they are to carry and the permissible 
voltage loss. A generous allowance for fu- 
ture load increases- should be made so that 
the occupancy may retain its electrical 
modernity over a greater period of time. 


ADVERTISEMENT 


Modern 


Porcelain 
Protected 
Wiring 
System 


Newest Scientific 
Accomplishment 


The latest types of 
wire with improved 
insulation are used 
in Porcelain Pro- 
tected systems. The 
contractor may 
choose the most ef- 
ficient type for each 
job through the 
proper selection of 
conductor sizes and 
types of insulation. 
Type R, RP, RH, 
and RHT conduct- 
ors may be used in 
this wiring method. 


The system is 
adaptable to prac- 
tically all wiring 
plans and layouts. 
Following good wir- 
ing practice, allow- 
ance sheuld be made 
for at least one cir- 
cuit for every five 
hundred square feet 
of floor space and 
either circuit break- 
ers or non-tamper- 
able fuses may be 
used for overcurrent 
protection on branch 
circuits. 


Electrical porce- 
lain materials for 
Modern Porcelain 
Protected Wiring 
Systems are manu- 
factured by 


Illinois Electric Porcelain Company, 
Macomb, Ill. 
Knox Porceiain Corporation, 
Knoxville, Tenn. 
Porcelain Products, Incorporated, 
Findlay, Ohio 
and may be obtained through your electrical 
wholesaler. 
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the cable between. In practice this 
method has located a short within two 
feet on a 15 foot run. 

The instrument used, they say, must 
be sensitive to small differences in re- 
sistance but high accuracy is not essen- 
tial as the actual resistance of the cir- 
cuit is unimportant. 

The same instrument is used to test 
electric range elements with the range 
disconnected. The test terminals are 
connected to the range plug and the 
readings noted as the switches are op- 
erated. Open, shorted, or grounded 
units can be discovered in a few seconds 
without risking the fuses. 


SUSPENDED 
PIPE TRESTLE 


To install the main feeders from a 
power company transformer vault to 
the main switchboard in an existing 
building, the Vanderlinde Electric 
Corp., Rochester, N. Y., had to find a 
way of suspending them overhead and 
still clear all existing pipe lines and air 
ducts. The feeders consisted of eight 
4-inch transite ducts, running in a 
double tier for about one-third of the 
210-foot length and in a single tier for 
the rest of the way. 


CONTINUOUS FRAMEWORK sup- 

ports these transite feeder ducts. Con- 

structed of angle iron, the frame is sus- 

pended by bolt rod at various elevations 
to clear existing pipes and ducts. 


The mounting problem was solved by 


constructing a continuous angle iron 


trestle suspended from the ceiling by 
bolt rod. Angle iron spacers were in- 
stalled on the under side of the frame 
work at each suspension point. Short 
flat iron straps were bolted to the angle 
iron at the joints to make them rigid 
Suspension heights varied along the 
run to allow for existing pipe and aif 
duct clearances. The sides of the frame 
work were continuous along all these 
points where the elevation varied. 
Where the ducts were installed in 4 
double tier, conduit spacers were used. 


Electrical Contracting, January 1941 






























CERTIFIED 


By 


SE 28] 

































this 
| two 
SPEC NO6 
must HIGH PF. 
n re- 
e* CERTIFIED BY 
ELECTRICAL TESTING 
. test LABORATORIES 
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fluorescent lamp Ballasts. 

All Jefferson Ballasts coming 
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®@ Anticipating the requirements of these discriminating engineers, 
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of uniform high efficiency and reliability. 
_ @ Fluorescent lamps deserve the best in Ballasts—to make sure, 
Sus- it will pay to specify Jefferson Ballasts. JEFFERSON ELECTRIC 
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LIGHTING A COCKTAIL BAR 


There 
which 
namely 
may 


number of attributes 
bars should possess, 
the light on the patron 
and subdued, conducive 


are a 
cocktail 
(1) 


be soft 


BOTTLED GOODS are provided with 

a sparkling attractiveness when lighted 

from below through luminous glass 
shelves with dark backgrounds. 





SUBDUED LIGHT for the patrons and 

plenty of bright background lighting 

for the bar blend to produce a genial 
and restful atmosphere. 


to an atmosphere of geniality and 
leisure, (2) the general background 
area of the bar at the same time 
should be as bright and inviting as 
possible, and (3) the bottles and glass- 


ware should sparkle and stand out in 
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all their attractiveness of form and 
transparence. The lighting suggestion 
shown incorporates these basic con- 
siderations. It will be noted that lumi- 
nous shelves with dark backgrounds 
are incorporated in the design. It has 
been found that due to the special 
light reflecting and light refracting 
qualities of glass, the smooth contour 
and clarity of glass objects stand out 
to best advantage when lighted from 
below. A dark colored background 
is necessary because the flow of light 
up into the glassware is delicate, and 
a light background would tend to nul- 
lify these highlights, which, as the illus- 
tration shows, are most intriguing. 


BENCH, ASSEMBLY AND INSPECTION 


Bench work, assembly and inspection 
operations require a high level of good 
quality illumination which, in general, 
can best be supplied by equipments of 








the large-area, low-brightness type. 
Where a high degree of diffusion is not 
required the Glassteel diffuser, the 
RLM dome reflectors equipped with 
white bowl lamps, or the deep bowl 
porcelain enameled reflectors will pro- 
duce the desired result. 

Each job requires analysis to meet 
specific requirements. In some _ in- 
stances dual facilities must be provided, 
(1) diffuse lighting for certain defects, 
(2) directional lighting producing 
“glint” which may be essential to reveal 
others. 


Schmanke’s Boot Shop in Rochester, 
New York, incorporates a silhouette 
sign which employs silvered bow] lamps 
to achieve a pleasing effect. The 
transom element is 30 inches deep and 
28 inches high. The 100-watt silvered 
bowl lamps are on Pittsburgh strip 
spaced 30 inches apart, 22 inches from 
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WEAVE ROOM LIGHTING in this southern textile mill at Drayton Mills, §. C., 
is provided by 180 two lamp 100-watt fluorescent units, each of which contains two 
40-watt daylight lamps. The units are spaced on 8-ft. by 8-ft. centers and mounted 
approximately 9-feet from the floor. One unit is placed over each loom at right angles 
to the loom harness. The critical seeing tasks of the loom operators are now made 
easy by the 30 foot-candles of practically shadowless illumination on the working plane. 
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requiring higher intensities 


Again Day-Brite pioneers a radi- 
cal improvement in fluorescent 
lighting. This time with Day-Brite 
“Super Two-Hundred”’... the sensa- 
tional new Day-Brite development 
for lighting large industrial areas 
where higher intensities of soft, 
cool, glareless light are necessary. 
Think of the features Day-Brite 
“Super Two-Hundred” offers . . . 


1. It's built for two 100-watt 
fluorescent lamps. 


2. It delivers up to 50 foot-can- 
dles of soft, cool, glareless 
light to the working surface, 
the exact quantity depend- 
ing upon spacing, arrange- 

. ment and mounting height. 


3. Its Tulamp ballast provides 
high power-factor and prac- 
tically eliminates flicker. 


4. Its Borcelain-enameled re- 
flector — white inside and 
gray outside — can be wiped 


clean in a jiffy with a quick 
whisk of a damp cloth. 


5. Thanks to its hinged reflec- 
tor, installation is remark- 
ably quick and easy. 


6. It’s built by an organization 
of lighting specialists with a 
20-year record for top-quality 
lighting fixtures, a4advanced 
design and“Sound en- 
gineering. 

The Day-Brite “Super Two-Hun- 
dred” is the fluorescent lighting 
unit wanted in large industrial 
concerns in your area... and you 
are the man to sell it. Every Day- 
Brite sale you make pays you 
both immediate and future profits, 
because Day-Brite quality leads 
to repeat business from happy, 
satisfied customers. 









o 100-Watt 
cent Lamps 





Send for 
Bulletin F-45 


This Bulletin contains just the 
information you need to make 
sales—complete data on 
specifications and prices — 
everything you and your cus- 
tomers want to know. Should 
be worth many an extra dollar 
to you — sent free on request. 


Write for it — NOW! 


SCH TINE. INE. 


LAG LIGLE. e. 


5432 Bulwer Avenue 


St. Louis, Mo. 


All Leading Electrical Wholesalers Sell and Recommend Day-Brite Fluorescent Lighting 
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FLEUR-O-LIERS use 
certified auxiliaries 
(ballasts and starters) 
for balanced perform- 


ance. y 


Some of the Certified* FLEUR-O-LIERS now 
available in a wide range of prices and 
designs. Consult your lighting company 
for advice on howto get the most out of 
fluorescent lighting. 


ro 
ae 
ae 


cond 
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Fluorescent in FLEUR-O-LIERS means greater display 
opportunities—easier seeing for customers—more sales. 
FLEUR-O-LIERS are certified for satisfactory service. 


High level lighting in sturdy FLEUR-O-LIERS brings 
safer, faster, more accurate seeing to industry. 
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| lighting faster.-++° 
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Certified FLEUR-0-LIERS for 1941 continue to give you one of the 
greatest selling opportunities you’ve ever had! Stores, offices and 
factories everywhere are installing fluorescent in FLEUR-O-LIERS, 
because these smart, sturdy fixtures give them this amazing new 
light source at its finest . . . certified, balanced lighting performance. 


Over 40 leading manufacturers make FLEUR-O-LIERS. These fix- 
tures are tested and certified by impartial Electrical Testing Lab- 
oratories to over 50 exacting specifications set up by the MAZDA 
lamp manufacturers for good light—safe, reliable service. More 
than 85 commercial and industrial Certified* FLEUR-O-LIERS 
are now available in a wide range of prices and designs—and 
there are more on the way! 


Strong, consistent national advertising in Newsweek and 15 trade 
and business publications backs you up—helps you sell. We’re- 
telling your customers the value of certified fixtures—the meaning 
of the familiar FLEUR-O-LIER label. It’s time to cash in. Use 
the coupon below for complete information, including a list of 
FLEUR-O-LIER manufacturers. 


LOOK FOR THIS LABEL. It is your protection. Electrical Testing Laboratories certify 
that FLEUR-O-LIERS have met with 5 specifications for Lighting Effectiveness—6 
for Electrical Safety—18 for Mechanical Soundness—14 for Electrical Excellence 
... as set up by MAZDA Lamp manufacturers. All Certified® FLEUR-O-LIERS 
must be equipped with auxiliaries (ballasts and starters) certified by E. T. L. 


FLEUR-O-LIER 
WMamufaclure 


Participation in the FLEUR-O-LIER MANUFACTURERS’ program is open to 
any manufacturer whose product complies with FLEUR-O-LIER standards 


TEAR OUT AND MAIL 


Fleur-O-Lier Manufacturers °¢ 


Certified” FLEUR-O- 


2 





LIERS 











LET THIS LABEL GO 
TO WORK FOR YOU! 


T It assures high quality fixtures 
and satisfactory performance 
for your customers. 


It means fixtures certified by 
Electrical Testing Laboratories 
to specifications set up by the 
MAZDA lamp manufacturers. 


It means fixtures that use con- 

trol equipment (ballasts and 
starters) which are certified for bal- 
anced performance. 


4 


It means fixtures backed up by 
strong national advertising, 


which helps you sell faster. 










2121 Keith Bidg., Cleveland, Ohio 
Please send me helpful information about Certified FLEUR-O-LIERS, packages 











of indoor daylight for stores] offices[] factories [J 
Name 

Address 

City State 
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WIRING REQUIREMENTS CAN BE MET 

QUICKLY...CONVENIENTLY... | 
EFFICIENTLY with Door tat ere eo 


insure good diffusion. The letters are 


free standing, 28 inches high, with the § 

face and depth of the stroke both 4 §& 
FLOOR BOXES and reve) 
HWE 
WIRING SPECIALTIES METI 


inches. The faces are beige and the 
No matter how exacting are the requirements of a wiring job, LATROBE products 
are able to “fill the bill"— quickly, economically and efficiently. For, every floor 
box and wiring specialty manufactured by LATROBE is designed and built in- 
corporating certain predetermined performance features. One is safety . . . in 
essence, this is the backbone of adequate wiring! You'll find that there are few 
lines of electrical wiring products so admirably equipped to provide safe, sure 
wiring wherever installed. A second feature is performance plus flexibility. Once 
installed, a LATROBE floor box is sure to give long lived service, yet provide 
means for wiring changes that may be brought about by future power revamping. 





me | [FROM PAGE 32} 





Another important characteristic is LATROBE's time saving quality . . . each 
product saves countless hours in installation time by eliminating the opening of 
the floor. Take these plus benefits as a unit, and you see why Latrobe products 
are in a position to fill every requirement. They're suited for residential, com- —_ : 

nasal nak tated on, GLASS COVERED cavity illuminates 





this silhouette sign to produce an at- 


LET US-SEND YOU OUR CATALOG ... IT CONTAINS tractive storefront 


VALUABLE DETAILS ON THE COMPLETE LATROBE LINE! . , Bs PF 
sides maroon, thus harmonizing with 














co the structural glass on the storefront. 
The letters stand out 2 inches from the 
cover glass of the lamp channel. This 
new method of lighting a silhouette 
sign was conceived by the Lighting 
Service Department of the Rochester 
Gas and Electric Corporation. 
NO. 130 ADJUSTABLE 
- WATERTIGHT FLOOR 
: BOX NO. 330 LATROBE TOM 
NO. 284 DUPLEX RECEP- Cutaway view shows No. 130 THUMB UTILITY OUTLET 
TACLE NOZZLE Box with No. 207 Bell Nozzle. For use in wood installations 
Compact and neat. Available with Cover plate 3!” — overall and other locations free from 
Yo" or %4” brass pipe extension. height 31”. moisture or mechanical injury. 
nly Duplex Telephone 
Nozzles. 





The 
FULLMAN 


LIGHTING TUNNEL TO TRAINS— 
teas PIPE OR CONDUIT M S G + Cc @) 7 A path of light aids the traveler in 
Pipe support turns freely, allowing pipe ange. | “4 my noo f vom re enter 
to run parallel or at right angies to mg the Los Angeles Passenger 1 ermina. 
beam. Eliminates dritting or cuene. LATROBE PENNA Holophane anunes ental 
Takes Ye" to 1” pipe to beams %”  ] as units are recessed in the ceiling 
; 11-feet above the floor and spaced 15- 
by 20-feet apart. Two hundred watt : 

lamps provide 7 foot-candles. 
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Just Between Us 


) oe are about fifty of us advertisers assembled in 


this issue of the magazine. 


Each one of us scans the pages to learn what the others 
are saying to induce you contractors to buy. 


A™ of us manufacturers are firmly 
convinced that you contractors your- 
selves are far better off when you buy your 
electrical supplies through our Wholesale 


Distributors. 
Better off? 


Who extends credit to the thousands of 
electrical contractors in this country, and 
frequently makes it possible for them to 


carry on their business? 


And, by the same token, who saves con- 
tractors the costs of warehousing? And the 
delivery of supplies to the job? And pro- 
vides up-to-date product, catalog and price 


information — to mention but few services? 


THE THOMAS AND BETTS CO., INC. 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
Factory, Engineering and Executive Offices, Elizabeth, N.J.° Sales and Service offices in 23 leading cities 


The Wholesale Distributor, of course. 


We, the Thomas & Betts Company, be- 
lieve so strongly in the economies and ser- 
vices rendered by Wholesalers that we rely 
solely upon them for the distribution and 


sale of our products. 


We publish a Distributor discount sched- 
ule, and discounts to all Distributors are 
in exact accordance with those published 


schedules. There are no exceptions. 


This is part of The T & B Plan, under 
which we operate for the benefit of the 


contractors, the wholesalers — and ourselves 


alike. And this is our advertisement. 






T & B Distributors cover United States and Canada 
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YOU CAN EXPECT LicHT to play an even 


more important part in improving employee efficiency, increas- 
ing accuracy of inspection operations, reducing fatigue and 
minimizing accidents when you install Benjamin Fluorescent 
Lighting. Because Benjamin Fluorescent Lighting makes it 
practical both from the standpoint of cost and seeing to use 
MORE LIGHT in plants, offices and other commercial locations. 


You not only get this EXTRA LIGHT 

economically but you get a new kind 

of light which 

permits the use 

of MORE LIGHT 

me NN without excessive 

=> = brightness or annoy- 

= ing glare—a light 

that promotes the speed and in- 
creases the ease of secing. 


You Get a COLD LIGHT (75% less radi- 
ant heat) that enables you to mount 
lighting units close to the work area 
...that makes it ideal for air condi- 
tioned locations. 


You get DAYLIGHT Lighting that is 
not only more effective but more 
economical for operations involving 
close checking of form and color, 
fine assembly work and inspection 
operations. You get lighting that 


meena emarmnmeenee 


ENJAMIN ELECTRIC MFG. CO. 
| Dept. H, Des Plaines, Illinois 


Gentlemen: 


Please 
Plant 
Lighting 


send me Data Bulletins on: 
Office 
Lighting 


Protective 
Floodlighting 


—~) Fluorescent 
* Lighting 


_ 


ievesstevensenmmiennntiens 


makes work places cool, comfortable 
and attractive in appearance... that 
blends well with natural light... 
that insures uniform lighting day 
and night. 


YOU CAN EXPECT Fluorescent 


Lighting that is Engineered to Your 
Specific Seeing Requirements .. . 


Benjamin Engineers have designed 
Fluorescent Lighting Units to meet 
the individualized 

demands of thou- 

sands of workplaces. IN ) 
Whatever your 

lighting require- 

ments... you will 

find a Benjamin Fluorescent Lighting 
Unit engineered for your specific need. 


YOU CAN EXPECT Fluorescent 


Lighting Units thatare Designed Right 














Every Benjamin Fluorescent Lighting 
Unit is certified by Benjamin to em- 
body the most approved principles 
of lighting reflector design... to 





provide the highest light output com- 
mensurate with seeing ease... to 
provide adequate light cut-offs for 
minimizing glare...and to embody 
the Benjamin design principles devel- 
oped through years of leadership in 
industrial and utilitarian lighting. 


YOU CAN EXPECT tow oper- 


ating Costs, Low Maintenance Costs 


and Long Life... 

Every Benjamin Fluorescent Lighting 
Unit is built to the nationally known 
Benjamin standards for quality and 
durability. They in- 

corporate many €x- FLUORESCENT 
clusive features of ey Sea) 
designandconstruc- @UNAgeatinyal) 
tion which reduce 

operating and maintenance costs and 
and insure longer life. They are certi- 
fied by Benjamin to conform with all 
of the requirements of the Under- 
writers’ Laboratories, and to comply 
with highest safety requirements, 
illumination, electrical and mechan- 
ical standards. They are easy to in- 
stall...include special provisions for 
quick, easy relamping and servicing, 
and special devices to protect the 
life of lamps and circuits. 





FREE DATA BULLETINS 
BRING YOU the Complete Story of 
BENJAMIN FLUORESCENT LIGHTING 


You may secure new Benjamin Data Bulletins 


on all types of lighting in which you afe 


interested from your Electrical Wholesaler, 
your local Electrical Contractor, or the Ben 
jamin Field and Engineering Organization. Or 
mail the coupon below. The Benjamin Electric 
Mfg. Co., Dept. H., Des Plaines, Illinois. All 
Benjamin Lighting Equipment is Distributed 
Exclusively Through Electrical Wholesalers. 
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S x A BENJAMIN Engineered 
# if N OW ! Fluorescent Lighting Unit 
@ for Store, Office and Other Commercial 
i Use. The New Benjamin FLUR-O-LITE 
~ This new unit marks a new advance in Fluorescent Lighting for commer- 


cial use. Outstanding features include: RIBBED GLASS PANELS 
which directs rays outward increasing the spread of light upon ceiling, 


DIFFUSING PLASTIC PANELS, which cut down lamp brightness; 
GREATER -ACCESSIBILITY, EXCEPTIONAL EFFICIENCY, OUT- 
STANDING BEAUTY OF DESIGN. Send coupon for data bulletin. 
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BENJAMIN RLM “STREAM-FLO” WITH 
NEW BENJAMIN LOUVERS AND 
| TWIN STEM CANOPY SUSPENSION 


- These new louvers improve appearance and provide ad- . 





l ditional shielding so that lamps are hidden at most angles 
e of vision. They increase shielding angles to 23 degrees’ 
on all sides of the reflector, yet due to their careful design, 


y light loss by interference is minimized. The new Canopy Suspen- 
"9 sion, illustrated with this unit, provides an efficient and attractive 
I- means of suspending Benjamin ‘‘Stream-Flo's’’ in offices and loca- 
1- tions where improved appearance is desirable. 










BENJAMIN RLM ‘‘STREAM-FLO’’ NOW 
AVAILABLE FOR BOTH 48’ and NEW 
60’ FLUORESCENT LAMPS 


Bay, Made of Benjamin lifetime porcelain enamel, the 
trial fluorescent units for general illumination 
i, ~The new Benjamin 60 unit, in addition 
~¥.: to providing higher illumination levels 


Ce? provides for uniform ceiling lighting 





This new unit has 14 degree shielding angle, reflection factor 79% or more 


= ? and jlight output efficiency of 75% or more. Both the 48 Benjamin 
r) ‘Stream-Flo"’ and the new 60” ‘‘Stream-Flo’' are equipped with renewad e 
: ep lamp starters and high power factor auxiliaries which minimize flicker They 
a carry the RLM Label indicating conformance to all RLM Specification 


{nhs 





STEEL BAND 
ARMATURE SLING 


To facilitate the handling of large, 
heavy and cumbersome armatures, the 
Phoenix Electric Co., motor repair 
shop in Youngstown, Ohio made a steel 
band armature sling. It is constructed 
of two layers of thin (approximately 
No. 24 gauge) sheet steel about four 
feet long and 1l-inches wide. The two 
ends of the sling are bent around one 
side of triangular handles made of 
round bolt stock and welded at the 


STEEL SLING for handling heavy ar- 
matures with short shafts is a big time 
wnd labor saver in this motor shop. 


joining point. Two pieces of flat iron 
and stove bolts securely fasten the sling 
to the handles. 

This sling takes armatures up to 18 
inches in diameter and is especially 
handy for moving locomotive motor 
armatures having no extended shaft 
around which the conventional rope 
sling can be used. 


INSULATION TAPE 
EDGER 


The Electric Motor Repair Co., 
Trenton; N. J., has installed a new 
gadget that puts a reenforcing edging 
of -scotch electrical tape on the paper 
slot insulation. This tape is applied 


40 


SCOTCH TAPE EDGER is used to ap- 
ply a protective edging of scotch elec- 
trical tape to slot insulation. 


to keep the insulation from tearing 
when the coils are being placed in the 
slots. 

The machine holds a roll of ¥%-in. 
scotch electrical tape. This tape is fed 
between two rollers through a guide 
groove. A turn of the handle operates 
the rollers which feed the insulation 
and at the same time edge it with the 
reenforcing tape, about 4-inch on each 
side. A small thumb blade cuts the tape 
when the end of the insulated paper is 
reached. 

The edger clamps to any table and 
can be used wherever it is most con- 
venient. In this shop it is located in 
the coil room. 


PORTABLE DIPPING 
TANK 


Motor dipping operations at the 
Electrical Engineering and _ Service, 
Inc., shop at Westfield, Mass., are per- 
formed in portable steel dipping tanks. 

Two tanks are used, the large one 
measuring 28-in. by 42-in. by 33-in. high 
and the small one 24-in. by 24-in. by 
30-in. high. Both tanks are fitted with 
casters and with fire-stop covers. This 
fire-stop feature is accomplished by the 
use of an angle iron flange welded to the 
outer sides at the top of the tank. The 
steel cover which is hinged to the rear 
flange has an angle iron frame which 
fits snugly inside of the tank. The out- 


PORTABLE TANKS with fire-stop cov- 
ers save steps and needless handling and 
reduce hazards of dipping operations. 


side lip of the cover fits snugly over the 
outer edge of the tank flange. So, if 
the dipping compound becomes ignited 
the cover is closed and prevents the 
oxygen of the air from entering the 
tank and the flames are smothered. 

The use of these tanks eliminates the 
necessity of moving heavy motors to the 
dipping tank then back to the baking 
oven. Here the tanks are rolled in 
front of the oven, the motor which is 
attached to the oven hoist is dipped and 
then rolled into the oven. They are 
also a big help in keeping the dipping 
and baking room clean. 


HAND COIL 
WINDER 


E. J. Wood of Danbury, Conn., finds 
a hand operated coil winder very help- 
ful in his motor repair shop. So he 
built himself an adjustable one consist- 


— 


HAND WINDER has numerous adjust- 
ments for winding 36 different sized 
coils. Requires only one minute to set 
up for making any particular coil. It 
can easily be adapted to motor drive. 
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hese are but a few of the fine Leviton 

wiring items produced by Leviton for resi- 
dential, commercial and industrial work. 
You will find them all good profit makers 
. .. your end of their up-to-the-minute de- 
sign and manufacture in Leviton's modern 
plant. 





Have oe seen Leviton's latest devices? 

Ask your wholesaler to show them to 

you. Or, if more convenient, drop 

us a line, and we will gladly 

send a sample and com- 

plete details on any 

item you may 

All types of Fluorescent fixture wish. 

devices—push in type—sturdy 
construction and easily mount- 
ed, Can be mounted with either 


2 screws or with | screw as 
shown. 


CAT. NO. 379 


CAT. NO. 381 





CAT. NO. 380 


CAT. NO. 572 





PULL CHAIN 
CANOPY SWITCHES 


Rated 3A-250V, 6A-125V T 
(T rated for Type C loads) 
These switches are made in 
Single Pole, two circuit and 
two speed types and are 
adapted to fit low canopies. 
The body of the switch is only 
1 3/16 inches in diameter by 
| inch overall height, and con- 
tains a very fine accurate snap 
action mechanism, Can be 
used on Fluorescent Fixtures 
or appliances requiring this 
high rating. 











LEVITON MANUFACTURING CO. 
236 GREENPOINT AVE., BROOKLYN, N. Y. 


111 N. Canal St., Chicago, Ill. 420 S. San Pedro St., Los Angeles, Calif. 


£ 


SK FOR COMPLETE KWIKCHANGE CATALOGUE 
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THE LIGHTING EQUIPMENT 
Profit - Book 


OF THE YEAR - IS HERE! 


And it’s YOURS 
For the asking! 


New 


PERMAFLECTOR 
LIGHTING 
CATALOG 


NO. 40 


@ Your copy of the lighting equipment 
“extra’’ for “extra lighting profits” is just off 
the press. Send for it now! 


@ You'll be mighty glad to have a copy of 
the new Permaflector Lighting Catalog No. 40 
because it gives you the answers to your 
lighting problems—quick as a wink! Every 
page is chock-full of useful lighting data and 
presents important information on new Perma- 
flector sales-building lighting equipment sim- 
ply, concisely and completely in a new, Se eae es 
different way—designed for quick, accurate s PERMAFLECTO R 
selection and ordering.  LUMINAIRES — 

@ No groping for information in this catalog New PE RM A F LECTOR 
— it’s all at your finger tips. An important oglebeo? Saas 

factor in these days of working against time EXTERIOR FLOODLIGHTS 

for National Defense. New  PERMAFLECTOR 
Send for your copy today. FLUORESCENT: EQUIPMENT 


2 vttsburgh 





i Sentlitaatls 


PITTSBURGH REFLECTOR COMPANY EC-1-41 


Oliver Building, Pittsburgh, Pa. p | T T . B UJ R G H 


aceon Fccthag Migr of the New Permaflector R E F L E C T 1) R C 0 ; 
NAME . 403 OLIVER BUILDING 
PITTSBURGH, PENNA. 


STREET 


CITY 
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ing of a large steel plate with each 
quarter section drilled full of holes to 
accommodate brass pins which deter- 
mine the shape of the coil to be wound. 
These are held in position by nuts 
which can be either the conventional or 
wing type. 

The two pins that form the nose of 
the coil are easily adjusted. They ride 
in a slot in the center of the plate and 
operate parallel to its length. They 
are adjusted by two long threaded bolts. 
Turning the bolts in one direction 
moves the pins toward the edge of the 
winding plate; turning the bolts in the 
opposite direction causes the pins to 
move closer to the center of the plate. 

The winder shaft is bearing mounted 
in a T pipe fitting which, in turn is 
supported by a length of pipe fastened 
to the workbench by a floor flange. 
The operating handle on the other end 
of the shaft is also adjustable to give 
more or less leverage as required by 
the particular job at hand. The entire 
mechanism can be converted to a motor 
driven piece of apparatus, if so desired, 
by removing the handle and keying a 
pulley to the shaft. 

With the number of adjustments 
available Mr. Wood is able to make 36 
different sizes of coils ranging from a 
hairpin coil to a fully shaped one. It 
takes about one minute to adjust the 
winding head to make a coil of a partic- 
ular size. 





MORE HATS mean more business for 
Emmett J]. Wood of E. J. Wood & Co., 
electrical contractors and motor shop men 
of Danbury, Conn. Practically all of 
his industrial contracting and motor 
work comes from Danbury's famous hat 
industry, hence his boost for more 
chapeaux. Here, he is in the process 
of rewinding a 20 hp. motor for a hat 
former. 
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HE Tri-Clad motor is all new—and it’s built to 
industry’s own specifications. Five years of 
asking questions among motor users in all 
types of industry and studying industrial processes 
told us what you want in a_ general-purpose 


motor—what you want in styling—in convenience 
and adaptability—in extra protection on the job. 
At the same time, through its research and engi- 
neering organizations General Electric was de- 
veloping new and unique materials, suchas insula- 
tions based on synthetic resins; new manufacturing 
processes, such as the “‘booking’”’ method of cast- 
ing; and new ways of getting the most out of 
the active material in a motor, such as controlled 
annealing. Out of these new ways of doing things 
came the ability to build the triple-tough motor 
you asked for. 


We call this new motor “Tri-Clad” because extra 

protection has been built into it in three basic 

ways: 

1. The sturdy, cast-iron frame and end 
shields with no openings above the 


Lis 
‘motor EXPERIENCE 


center line protect the vital parts against 
physical damage. There’s no chance for falling 
materials or dripping liquids to get inside. 


The new motor windings of Formex* wire, 
together with improved insulating materials 
and methods, give extra protection against 
electrical breakdown. 

Fundamental improvements in bearing design 
give extra protection against failure or excessive 
wear in service. A_ scientifically improved 
lubricating system and double-end ventilation 
augment this protection. 


Here’s a test: Recall every point of weakness that 
has ever cropped up in a general-purpose motor 
to cost you. money. Then check them against the 
features listed on the next page. Don’t stop with 
protection; consider the characteristics, the con- 
venience features, the sleek styling—even the 
paint job and the name-plate. We’ll rest our 

case for Tri-Clad on how close it then 

comes to your ideas of what a truly 

modern motor ought to be. +reg. us. Pat. of. 





One-piece, cast-iron frame and rigid 
cast-iron end shields protect the 
motor against external blows and 
accidental abuse. 


Enclosed construction protects 
against entry of falling objects and 
dripping liquids; keeps chips and 
the like from vital motor parts. 


Low-velocity, double-end venti- 
lating system provided by fans cast 
integrally with rotor winding keeps 
the motor running cool and prolongs 
insulation life. 


New winding methods give shorter 
end turns, reduce the number of 
internal connections, and improve 
characteristics, 


Mounting features adding to con- 
venience include reversible stator and 
four-position end shields. 


Synthetic-resin insulating varnish, 
with exceptional bonding strength 
and high resistance to heat, bonds 
the conductors together and pre- 
vents movement of the windings. 


Steel-shell bearing linings of hard- 
tin-babbitt are of fundamentally 
new design and have. a new method 
of grooving which provides positive 
lubrication for either direction of 
rotation. 


New and simple ball-bearing mount- 
ing assures correct alignment and 
exclusion of foreign materials. Easily 
cleaned and regreased by means of 
the G-E pressure-relief system. 


Big, roomy, four-direction conduit 
box is quickly removed from its 
base to give unrestricted working 
space for making connections. Flex- 
ible leads are clearly marked. 


General Electric Company, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


Formex wire—the toughest magnet 
wire yet developed—assures a con- 
tinuous dielectric film under the 
most severe conditions. Formex is 
highly resistant to abrasion, mois- 
ture, varnish solvents. and heat aging. 


End windings are coated with Glyp- 
tal No. 1201 red, providing a tough, 
hard finish that is highly resistant 
to heat, moisture, oil, and abrasion. 


One-piece cast-aluminum rotor wind- 
ing with fans cast integrally is 
practically indestructible, has no 
joints, and gives a cool-running low- 
inertia rotor. 


All laminations, both in stator and 
rotor, are annealed for low iron 
losses and uniform characteristics. 
Special rotor treatment improves 
operating characteristics. 
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ditions is prevalent in many indus- 
trial plants today, due to the 
reclamation of plants idle for some 
time and increased pressure of 
heavy production schedules. In 
many cases com process 
changes were made, introducing 
elements which formerly did not 
exist; such as excessive moisture 
or dust, increased temperature and 
humidity, use of hazardous raw ma- 
terials, increased loads on produc- 
tion machinery and continuous op- 
eration on night and day shifts. 
Now, what has all this to do with 
the maintenance man? It simply 
means that on his shoulders falls 
the responsibility of keeping the 
production machinery operating 
even under the severest of service 
conditions. If they cannot be alle- 
viated, he must fortify against 
them. It means an unrelenting main- 
tenance schedule covering frequent 
and systematic cleaning and test- 
ing of the electrical equipment and 
a thorough check up to determine 
if the proper type is being used 
for the specific operating condi- 
tion. It means adapting present 
equipment to the task at hand. It 
means that the maintenance man 
or electrical contractor must know 
what to do and how to do it. 
To aid these men, this article dis- 
cusses ways of meeting severe serv- 
ice conditions. How to prevent 
these conditions will be the sub- 
ject of a later article. 
Previous articles covered— 
1. Simplifying Electrical Mainte- 
nance 

2. Preventive Maintenance of Dis- 
tribution Systems 

3. Preventive Maintenance of Elec- 
trical Equipment 

4. Reducing Power Costs 

5. Maintaining Good Power Fac- 
tor—Part | 

6. Maintaining Good Power Fac- 
tor—Part Il 

7. Meeting Severe Service Condi- 
tions (this issue) 

Future articles will discuss— 


8. Eliminating Causes of Severe 
Service Conditions 

9. Safety Protection for Electrical 
Operations 

10. Increasing Flexibility of Electri- 
cal Service 

Il. Providing Adequate Capacity 
for Increased Demand 

12. Extending Automatic Control 

13. Electrifying Operations to Re- 
duce Unit Costs 

14. Methods for Handling Change- 
overs and Live Circuits 
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SEVERE SERVICE CONDITIONS 


Pertaining to the Protection of 


Electrical Equipment 


FTEN operations not originally 
planned or scheduled, or com- 


plete changes in operations and proces- 
ses, will require electric appara- 
tus and devices to function under severe 
conditions. It may be excessive dust, 
increased humidity, high ambient tem- 
perature, exposure to falling objects, 
use of flammable material or something 
else. 

Where such service conditions can- 
not be changed, counteracting by good 
maintenance is necessary. Therefore, 
as an aid for the plant electrical mainte- 
nance man, or an electrical contractor 
performing the same duties, this dis- 
cussion presents ways to meet various 
severe service conditions for specific 
electric equipment. How to eliminate 
causes of severe service conditions will 
be discussed in a following issue. 


Ventilation 


An apparatus or device is safely ven- 
tilated only when it is provided with a 
means to permit circulation of air 
sufficient to remove excess of heat, 
fumes, or vapors. Increased air circu- 
lation that may be needed may be ob- 
tained for individual equipment by plac- 
ing a fan or blower directed at the unit. 
Vaults housing transformers, discon- 
nect switches, and circuit breakers, for 
example, should be provided with ex- 


haust ventilators so that the equipment 
can carry its load without operating in 
still air. 

Where operations have changed and 
dust and fumes have become excessive, 
the first step is to exhaust these ele- 
ments. Of greater importance is the 
protection of the electric equipment, by 
(1) locating it in a separate room, (2) 
using dust-tight or water-tight equip- 
ment, or (3) housing the electric appar- 
atus with individual enclosures. Such 


DUST PROBLEM—A dust-tight light- 
ing fixture is shown at the right. <A 
totally enclosed, fan-cooled motor drives 
this dust extractor in General Food 
Corp.’s corn mill at Kankakee, Ill. 





















enclosures should have clean air sup- 
plied through a duct and maintained at 
slightly higher pressure within the en- 
closure than outside to prevent entrance 
of dust and other elements. 

Where the dust and vapors developed 
are of a hazardous nature, ventilation 
alone is not adequate. Measures must 
be taken for protection in hazardous lo- 
cations. This is treated in another 
part of this discussion. 

To provide ventilation for wiring 
either open or concealed, or horizontal 
or vertical runs, the conductors and 
conduit should be spaced to allow for 
adequate air circulation between adja- 
cent runs. This applies particularly to 
runs near radiators, along walls adja- 
cent to furnaces and kilns, in tunnels 
containing steam pipes. Cabinets and 
enclosing cases will have better venti- 
lation and be less affected by moisture 
forming on a wall or heat conducted 
through a wall, if washers are used on 
the mounting bolts to keep the enclosure 
away from the wall. 


Dust Removal 


Dust if allowed to accumulate, may 
cause excessive wear of moving parts, 
overheating, a short-circuit, a ground, 
and possibly a fire or an explosion. So 
obviously, electrical apparatus and de- 
vices must be cleaned regularly. Hand 
brushing or blowing out equipment are 


common methods of cleaning. The 
cleaning should be done where the 


equipment, treated and adjacent, will not 
be affected when the stirred-up dust 
settles again. 

Compressed air should be dry and 
have a gage pressure not exceeding 30 
lb. per sq. in. Even at this pressure it 
will sometimes lodge instead of remove 
particles in crevices and blow off insu- 
lation. An industrial vacuum cleaner 
is preferable for cleaning because dust 
is not scattered but actually removed 
and collected. Also, metal and abrasive 
particles are loosened and removed. 

When the amount of dust increases, 
bare lamps and other open type equip- 
ment must be cleaned more often. Ac- 
cumulation of dust must be avoided on 
open wiring, conduit, and enclosing 
cases of control so that the entire sur- 
face will have unaffected ventilation, 
particularly the top. 

For ordinary use, motor starters and 
other control devices should have en- 
closing cases so constructed that dust 
will not enter. This is the dust-tight 
type. The dust-proof type is to be used 
where an accumulation of dust will not 
interfere with its successful operation. 

In woodworking plants, foundries, 
and other places where there is consid- 
erable dust, a totally enclosed, fan- 
cooled motor can be used. 

If a changed plant process produces 
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lint, it would be advisable to replace 
open motors with a textile mill type 
having screened openings. A plant or 
a room with combustible dust is a haz- 
ardous location. For such locations, 
requirements for electric equipment are 
definite and are presented in another 
part of this discussion. 


Temperature Control 


Practically all standard electric ap- 
paratus, and also some devices, are de- 
signed to develop their rated capacities 
without exceeding a specified tempera- 
ture rise above an ambient temperature 
of 40 C (104 F). Where equipment 
must operate in low temperature, such 
as 0 C (32 F) and below, the insula- 
tion may not be affected but parts may 
have sluggish operation due to con- 
gealing of oil. 


\¢ 





VIBRATION-PROOF suspension 
mounting of an exhaust blower and 
motor in the jewelry manufacturing and 
repair department at Tiffany Co.’s new 
building in New York City 


For small cabinets containing relays, 
where additional heat is needed, a 60- 
or 100-watt lamp, or a_ small strip 
heater, may be sufficient. For small 
rooms and isolated spaces, electric heat- 
ers can be used. For bearings, indus- 
trial heating cable can be wrapped on 
the bearing housing. For oil in auto- 
transformer starters, strip heaters may 
be attached to the bottom of the tank. 

For electrical thawing of frozen 
water pipes, see the Maintenance Guide 
Sheet on opposite page. 

Where equipment operates in high 
ambient temperatures, say 30 C (86 F) 
and above, the main thing to observe is 
the load, to prevent overheating and de- 
terioration of insulation. In all cases 
free circulation of air is necessary. Re- 
moval of excess heat or production of 
lower effective temperatures is made 
possible by suitable ventilation, as cov- 
ered in another part of this discussion. 
Proper alignment of equipment is also 
necessary to prevent local heating, 


thereby eliminating, or at least mini- 
mizing, any increase in equipment tem- 
perature above that caused by the high 
ambient temperature. 


Where equipment operates in wide 
changes of temperature, “breathing” 


will undoubtedly occur. Provision must 
be made to drain the condensation. If 
the equipment operates when the tem- 
perature is high, and is shut down when 
the temperature is low, sometimes it 
may be advisable to operate idle or at 
light load so as to maintain sufficient 
heat to keep moisture out of the insula- 
tion. 

Wires and cables whether used in 
free air or in raceways have allowable 
current-carrying capacities based on a 
room temperature of 30 C (86 F). For 
higher room temperatures, the carrying 
capacity will be lower (see National 
Electrical Code, 1940, Chapter 10, 
Tables 1 and 2). Maximum operating 
temperatures for conductor insulations 
are set, ranging from 50 C (122 F) for 
type R insulation to 200 C (392 F) for 
asbestos insulation. 

Where operating temperatures are 
higher than that for the existing insu- 
lation, it will be necessary to rewire, 
using insulation suitable for the higher 
temperature. For rewiring only, the 
recently approved new insulations can 
be used. They are: RHT suitable for 
use at 75 C (167 F) maximum; RPT, 
RU, and SN for 60 C (140 F) maxi- 
mum. 

At low temperatures, approximately 
0 C (32 F), practically any insulation 


may be used that is suitable for the 
location. However, synthetic insula- 
tion (SN) may have to be replaced 


because it stiffens; also care should be 


used in its installation at the low 
temperature. 
Moisture Control 

Moisture often penetrates insulation 


and causes corrosion of metal parts un- 
less special precautions are taken. Rigid 
conduit runs overhead and on walls 
should be free from sags so as to pre- 
vent condensation being pocketed. 
Wherever possible, the runs should 
have a slight pitch to provide for drain- 
age. Conduit fittings should have a 
galvanized or a cadmium coating, or be 
made of a noncorroding material. 

To meet conditions where there is a 
moderate degree of moisture, such as in 
some basements and some cold storage 
warehouses, conductors with moisture- 
resistant insulation (type RW) can be 
used. Conductors with lead sheath are 
required for conditions where there is 
saturation by water, such as locations 
exposed to weather, or wash rooms in 
garages, as well as in runs _under- 
ground, in concrete slabs or masonry 
in direct contact with the earth. 
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ELECTRICAL 


By Use of A-C Power 


EQUIPMENT REQUIRED 


Principal items required for the thawing 
operation are: power transformers, fuse 
cutouts, ammeter, current transformer, 
wire for power circuit and transformer 
connections, and cable for secondary 
circuit. 

Capacities of transformers and sizes of 
cables are given in the table. Standard 
distribution transformers may be over- 
loaded approximately 50 per cent because 
of their intermittent duty and the low 
ambient temperature usually prevailing 
during the thawing operation. Suitable 
primary fuses will permit overloading the 
transformers. 

One arrangement for the electric equip- 
ment is shown in an accompanying dia- 
gram. The primaries of the two trans- 
formers are connected in series to a 
2,400-volt, single-phase circuit. The 120- 
volt secondaries are connected in parallel 
to obtain 60 volts for the thawing circuit. 
For 120 volts on the secondary side, stand- 
ard transformer connections are used. 


VOLTAGE USED 


Cables from the secondaries of the 
transformers are connected to the ends 
of the frozen section of pipe. Thawing 
current is applied at 60 volts or less, de- 
pending on the kind, size, and length of 
pipe. Lower voltages can be obtained 
by introducing reactance into the secon- 
dary circuit. 

The current flow indicated on the am- 
meter must be noted before the reactance 
is reduced or changes are made for higher 
voltage connections (120 and 240 volts). 


CURRENT CONTROL 


Amount of current may be regulated 
by increasing or decreasing the length of 
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DIAGRAM OF TYPICAL CONNECTIONS 


for thawing frozen water pipes 





pipe between the cable terminals. An- 
other method is by changing the re- 
actance of the secondary circuit, which 
can be done by varying the number and 
size of current control loops. Close ad- 
justment of the current is unnecessary. 
The loops are employed to keep the cur- 
rent flow within reasonable values. 
Ordinarily, 100 to 200 amp. are suffi- 
cient for 34- to 2-in. diameter pipes; 
200 to 300 amp. for 2- to 6-in. diameter 
pipes; and 300 to 500 amp. for 6- to 
10-in. diameter pipes. The table gives 
data for the amperages most frequently 
used. 


THAWING TIME 


Time required to thaw pipes is depend- 
ent on various factors, such as size, length, 
and kind of pipe, location, extent of 
freeze, pipe joints, condition of soil, and 
ambient temperature. However, experi- 
ence has shown that pipes can be thawed 


PIPES 


in from 5 to 20 min. when 100 to 300 
amp. are used in the secondary circuit. 


OPERATING POINTS 


lf the pipe to be thawed is between 
the water main and building, disconnect 
the pipe at inlet to water meter, to pre- 
vent stray currents passing to gas pipe 
or grounded electric circuits. Connect 
one cable terminal to end of pipe near 
the water meter; the other terminal to 
the water main or a fire hydrant. 

lf the frozen section of the pipe ex- 
tends into the building, disconnect en- 
tirely the water meter and gas meter, 
also any gas-pipe connections and all 
ground connections. Connect electrically 
the two sections of pipe at the water- 
meter. Connect one cable at the most 
remote point on the frozen section of 
pipe in the building, and the other cable 
to the water main or fire hydrant. 

Have a minimum of excess pipe in the 
circuit. Remove grease and corrosion so 
as to have clean contact surfaces on the 
pipe. Use bare copper wire to bind cable 
terminals to pipe. 

Occasionally check electric connections 
to pipes, fire hydrants, transformers and 
cable joints. Regulate the amount of cur- 
rent so that the lead gocse-neck between 
the service pipe and water main will not 
be overheated. 

Where pipes do not make a firm metal 
to metal contact or joints are gasketed, 
thaw the pipes by sections. Note soil 
conditions because some soil has a con- 
ductivity that induces current to leave 
the pipe, hence, greater time will be re- 
quired. Open shut-offs, valves, and faucets 
so that when the ice starts melting, the 
flow of water will complete the thawing 
process. 



























































Thawing Currents, Voltage Drop, Transformer Capacities and Connections, 
for Various Sizes of Pipe in 1,000-ft. Lengths 
| 100 Amp. 200 Amp. 300 Amp. 
(Two 714-kva Transformers) (Two 15-kva Transformers) (Three 25-kva Transtormers) 
Kind and | Drop in | Drop in| Drop in 
Size of Drop in| No. 3 | Total | Transf. | Drép in) No. 3 | Total | Transf. | Drop in| No. 3 | Total | Transf. 
Pipe | Pipe | TBWP | Drop |Connec-| Pipe | TBWP | Drop |Connec-| Pipe | TBWP | Drop |Connec- 
| (volts) | Leads*| (volts) | tion | (volts) | Leads*| (volts) | tion | (volts) | Leads*| (volts) | tion 
(volis) (volis) (volts) (volts) (volts) (volts) 
Steel 
34-in....... 20 24 44 60 45 35 80 120 75 50 125 120 
1-in 15 24 39 60 30 35 65 60 50 50 100 120 
11%4-in 10 24 34 60 20 35 55 60 35 50 85 120 
TG dak xo sae 7 24 31 60 17 35 52 60 30 50 80 120 
Cast Iron 
st i Ges 10 24 34 60 25 35 60 60 45 50 95 120 
Mes 3 kines 8 24 32 60 17 35 52 60 28 50 78 120 
Re 6 24 30 60 14 35 49 60 24 50 74 120 
Peer 4 24 28 60 10 35 45 60 17 50 67 120 
Nis tna ae 3 24 27 60 | 8 35 43 60 14 50 64 120 








* Connection leads: 1,000 ft. of single-conductor TBWP wire 


NOTES: Table based on pipe data published by American Water Works Association. . 
. For wrought iron pipe, use values given for steel. . . 


leads, and thawing currents. . 








. Use proportionate values for other lengths of pipes, 
For lead pipe, allow 50 per cent increase in pipe drop. 














Distribution transformers using oil or 
a nonflammable liquid, instead of air, 
as a medium for cooling are to be given 
preference for service where consider- 
able moisture exists. 

Motor windings should have Class B 
insulation. Contactor, relay, solenoid, 
and other forms of magnet coils should 
have suitable insulation for protection 
against moisture. Glass insulation for 
motor windings and magnet coils has 
been used recently to meet the same 
conditions. Ferrous metal parts such 
as motor frames and bases, enclosing 
cases and supports, and capacitor cases, 
can be protected against corrosion by 
being painted. 


Exposure to Weather 


When it is known that the installation 
will be for outdoor use, the electric 
equipment should be obtained for that 
purpose. For example, motors should 
have suitable insulation and enclosing 
features. Switches, starters and push- 
buttons should be in weatherproof cases. 
Wiring should be in conduit, or open 
runs have weatherproof insulation or a 
lead sheath. 

When standard open motors and 
starters are used outdoors for emerg- 
ency or temporary service, they can be 
protected by a wood or metal housing. 
Likewise, capacitors, drum controllers 
and resistors, indicating and recording 
instruments should be housed. But in 
every case provision must be made for 
adequate ventilation. It is advisable to 
provide similar protection for electric 
equipment used in an open shed or lean- 
to structure. 

To prevent corrosion of motors, con- 
trol enclosing cases, and capacitors un- 
protected or partially protected from 
the elements, the outer surfaces should 
be painted. First, clean corroded spots 
and bare metal and smooth the entire 
surface clear of dust and grit. Then 
remove grease and oil with a solvent. 


Hazardous Locations 


Use or storage of certain kinds of 
materials or again changes in processes 
will sometimes create conditions that 
must be recognized immediately as 
hazardous. Ignition of fumes, dust, and 
linters, and spontaneous combustion 
must be prevented. 

An important safeguard is the use of 
electrical apparatus and devices of a 
construction designed for hazardous 
locations. In some plants it is practical 
to move air circuit breakers, switches, 
transformers, motors, controllers and 
capacitors to a separate and well ven- 
tilated room. In either case, the wiring 
must be changed to meet the hazard 
classifications. 


0 


ui 


The National Electrical Code classi- 
fies the hazards as follows: Class 1, air- 
fume combinations; Class 2, dust-laden 
atmospheres; Class 3, ignitible fibers 
and linters; Class 4, stored combustible 
fibers. Code requirements are exacting. 
The electrical maintenance man carries 
a heavy responsibility if he installs 
equipment that is not designed for the 
respective hazard. 

Briefly stated, the code specifies that 
for Class 1 locations the electric equip- 
ment shall be explosion-proof; for Class 
2, dust-tight, but motors may be totally 
enclosed, totally enclosed fan-cooled, or 
totally enclosed pipe-ventilated. For 
Classes 3 and 4, requirements are prac- 
tically the same as for Class 2 but with 
some modification for use of electric 
cranes and trucks in warehouses. For 
full details of requirements refer to 
N.E.C., 1940 edition, Chapter 5. 


Mechanical Damage 


Mechanical damage to electric equip- 
ment is usually a physical injury caused 
by an outside source. Underground 
service conductors are considered as 
being protected against mechanical in- 
jury when they are installed in conduit, 
duct, in an approved form of cable, or 
by other approved means. 

Conductors above driveways on plant 
premises should have a clearance above 
ground of not less than 18 ft. for 600- 
volt circuits, and 20 ft. for circuits of 
more than 600 volts. Conductors car- 
ried up a pole may be protected from 
mechanical injury by being placed in 
rigid conduit which extends at least 8 
ft. above the ground. Where conduct- 





IN A CRACKING PLANT—Circuit 
breakers and motor starters are enclosed 
in explosion-proof housings 





ors emerge from a lead sheath, a pot- 
head will provide protection from 
mechanical injury and moisture. 

To meet the requirements of the 
Code, all live parts, including conduc- 
tors, if accessible to unqualified persons, 
must be enclosed or isolated. As to iso- 
lation by elevation, the minimum dis- 
tance above the floor, ground, or work- 
ing surface is 8 ft. for circuits up to 
6,600 volts. The same distance can be 
used as a guide for protection from 
mechanical injury, particularly for wir- 
ing on the exterior or interior of build- 
ing walls. If the distance is less than 8 
ft., the conductors should be protected 
by conduit or electrical metailic tubing. 

Transformers and grouped capacitors 
when mounted on the floor can be pro- 
tected by grill work. Small units can 
be mounted at an elevation on the wall 
or on cross members of the building 
structure, thus eliminating damage 
which might be caused if located on or 
near the working surface. Distribution 
cabinets should have doors and gutter 
plates in good condition and in place to 
protect the contained switches, pro- 
tective devices, and conductors. 

Motor windings can be _ protected 
from flying chips by attaching a screen 
at the motor openings. Where mate- 
rials, tools or liquids are liable to drop 
on motors, a slightly arched metal sheet 
will afford some protection, when ex- 
tended the full length and a few inches 
above the motor. Screens and other 
covers for motors must be used with 
discretion so that motor ventilation will 
be unaffected. 

Motor starters and other control de- 
vices should have covers and enclosing 
cases in good condition. Where pos- 
sible, individual equipments of this type 
may be isolated from the machine, or 
centralized at a remote location, to 
eliminate possible mechanical damage 
in operating areas. 


Prevent Vibration 


Vibration can be either self-made by 
or transmitted to electrical equipment. 
Here are several points to prevent 
vibration and ultimately mechanical 
damage. 

1. See that equipment with moving parts 
has substantial supports or foundation. 

2. Securely fasten equipment to its 
foundation or supports. 

3. Check moving parts for free operation. 

4. See that equipment is correctly 
aligned with the direct-connected or gear- 
driven machine. 

5. Operate belts and chains with the 
least amount of slack that is consistent 
with good practice. 

6. Use vibration-reducing devices. 

7. Use vibration-absorbing material such 
as cork, felt, or rubber. Manufacturers of 
these materials have developed their own 
formulas for applications and will gladly 
extend the benefit of their experience. 
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- Bulletin 7305 Relays for Heavy Duty 
A.C. or D.C. Service. 


- Bulletin 6013, Sizes DS-0 or DS-1, Across- 
the-Line Starters. 


- Bulletin 7707 Contactors for standard or 
Heavy Duty applications. 


4. Bulletin 6050, A.C. Automatic, Multi- 
Speed Across-the-Line Starters. 


5. Bulletin 100, Type “D” Heavy Duty Push 
Button Stations. 


6. Bulletin 6030 A.C. Automatic, Reversing 
Across-the-Line Starters. 


7. Bulletin 102 Snap Action Track Limit 
Switches with Roller Fork Lever. Other 
type levers available. 

8. Bulletin 101 Foot-Operated Heavy Duty 
Master Switches. 

9. Bulletin 102, Pilot Circuit Crane Hoist 
Type Limit Switch. 


WRITE FOR FULLY DESCRIPTIVE BULLETINS. 
CONTINUE TO ROLL WITH CLARK CONTROL 





THE CLARK CONTROLLER CO. 


: 1146 EAST 152%°ST. 


CLEVELAND, OHIO 
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YOU CAN 
RELY UPON 


PAINE 


SPRING-WING 
TOGGLE BOLTS 
















— 
Cadmium Plated 


To Resist Rust 
And Corrosion 


For FAST 
ANCHORAGE 
IN HOLLOW 
MATERIAL 





You take no chances 
when you fasten electri- 
cal equipment to hollow 
material with PAINE 
Spring Wing Toggle 
Bolts. They are ruggedly 
constructed ... have a 

high tensile strength 
and the wing edges engage 
the bolt thread with a vise- 
like grip that prevents bolt 
from turning after tighten- 
ing. In addition, they are 
easier to install because the wings compress 
easily when pushed through bolt hole and 
the strong spring beneath the wings auto- 
matically spreads each one independently to 
an anchoring position. Thus, making the 
toggle effective where either or both wings 
can be spread. 

There are 9 different head styles in standard 

lengths and standard diameters from 6-32 

to %” to meet all requirements. 












—FREE TOSGLE BOLT CLAMP 


Takes all of the 
headaches out of Tog- 
gle Bolt installation 
and cuts time and 
labor one-half. You 
simply follow ordi- 
nary Toggle Bolt in- 
stallation procedure 
and, when bolt is 
ready to be _ tight- 
ened, you pull Toggle 
tight against inside 
of wall, floor or ceil- 
ing—slip Clamp over 
bolt thread flush 
against equipment to 
be anchored, as 
shown in Fig. 1, and 
tighten with screw 
driver, as shown in 
Fig. 2. Look for this 
Clamp in your next 
box of PAINE Tog- 
gle Bolts—there are 
none better and this Clamp will give you 
the most up-to-date method of installation. 



















Ask your Supplier TO- 
DAY for PAINE Spring 
Wing Toggle Bolts and 
write for complete 
catalog of Anchoring 
. devices for hollow and 
> solid material. 


THE PAINE COMPANY 


2961 Carroll Ave., Chicago, U.S.A. 


Eastern Warehouse & Sales: 48 Warren St., N. Y. 




















Applications for 


Small Fluorescent Lamp 


For illuminating business machines, 
niches, cabinets, curved showcases and 
coves, airplane and ship cabins, mir- 
rors, and paintings, a 6-watt mazda 
fluorescent lamp only 9-in. long may 
be suitable. 

The lamp can be used for local light- 
ing where space is limited and high 
lumen output is not required. It has a 
bi-pin base and may be burned in any 
position. Initial lumens per watt for 
daylight color is 26, and for white, 30. 
Rated average life is 750 hours. 


“Electric Eye’ Spots 
Pin Holes In Steel Strip 


Spotting holes as small as one-hun- 
dredth of an inch in sheet steel travel- 
ing at a speed as high as 1,000 ft. per 
min., a photoelectric hole detector sim- 
plifies quality production in a steel mill 
shearing line. 

The illustration shows the equipment 
arrangement. Direction of travel for 
the metal sheet is from right to left. 
Before entering the hole detector (at 
right), the steel strip is trimmed along 
the edges to uniform width and passes 
between guides and hold-down blocks. 

Two light sources are mounted in the 
overhead enclosing cabinet, and the 
phototube housing is mounted below the 
moving stream of metal sheet, on a 
separate foundation to avoid vibration. 
The slightest hole in the steel strip 
lets the light through, actuating the 
phototube and a marking device which 
scores the strip alongside the hole. The 


























two control cabinets mounted on the 
side are for the detector unit and for 
the marker. 

Immediately beyond the pin-hole de- 
tector, there is a machine to cut the 
strip into exact lengths which may be 
adjusted over a wide range. After 
leaving the flying shear, the strip goes 
to a classifier which has a gate, timed 
with the hole detector, to open and 
discharge all defective sheets to a pit 
below. Final process in the line is to 
pile the sheets into stacks for conven- 
ient handling. 


Electric Welding 
Saves Old Stack 


An ingenious electric welding job on 
two badly corroded 75-ft. steel stacks 
saved a large public utility company from 
a possible plant shutdown with its accom- 
panying financial loss, plus the additional 
cost of entirely new boiler stacks. Neg- 
lecting a plant shutdown, the repair by 
welding was less than 4 the estimated cost 
of new stacks. 

Engineers inspecting two of the com- 
pany’s three 20-year old steel stacks found 
that the 8-in. thick steel center plates had 
been corroded down to as little as #y in.; 
in some places found a full ¢ in. of rust. 
Cause was the corrosive action of combus- 
tion products from the forced-draft coal- 
fired boilers. In an effort to forestall a 
possible shutdown, the company called in 
the Weldrite Corporation, and asked them 
to repair the stacks, if possible. 

To solve the problem of supporting the 
top half of the stack so that the corroded 
plates could be removed, offset steel angles 
were welded across the faulty section. The 
old plates were cut out, leaving the stack’s 
upper portion supported only by the angles. 
It is believed that this is the first time 
such a method of support has ever been 
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GENERAL VIEW of the steel sheet shearing line equipped with a photoelectric hole 
detector (at near end of line). Operator (left) is at control desk, where he has suit- 
able test instruments and control switches to properly manipulate the steel through the 


entire shearing line. 
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ee” type “GST” 

2 Unilet with 
nad No. 19170 Con- 
vertible Vapor- 

tight Fixture 


Type “GSB” 
Unilet— 2-Gang 
with Vaportight 

Switch Cover and 
Spring Door Plug 
Receptacle Cover 


Type “GS” Unilet 

with Spring Door 

Plug Receptacle 
Cover 


Appleton GS” Series Unilets 
are the Perfect Answer 


Skillfully designed to meet, with 
room to spare, exacting conditions 
in cold storage plants, marine 
locations, subways, garages, and 
the hundreds of other installations 
where vapor and moisture must 
be “licked before they start.” 
Appleton “GS” Series Unilets 
offer widest possible flexibility of 
application. In addition to their 


use as junction, switch and fuse 


Bodies are roomy, with ample 
space for wiring and for addi- 
tional circuits. Cast of malleable 
iron in Appleton factories; smooth 
and free from flaws. Heavily cad- 
mium coated. 

You'll save valuable time get- 
ting materials together, and you'll 
always have exactly the type of fit- 
ting you need for every outlet, by 


specifying “Appleton” on every fit- 





boxes, they work 
smoothly in combina- 
tion with other Vapor- 
tight Appleton fittings, 
such as lighting fix- 


The name Hanns prow 
the registere 


ting order. The Apple- 
ton line is extensive— 
COMPLETE. Service is 
fast and dependable. 


Write for catalogs and 


tures, plug receptacles, 


and housings. 


mark,“ Unilets;” or the 
famous circle-A Apple- 
ton trade-mark shown 


trade- name of nearest Apple- 


ton wholesaler. 


above, appears on every 

Appleton fitting. We 

manufacture no private 
brand goods! 











SOLD THROUGH WHOLESALERS 
Type “GSL” 


uit with [ir APPLETON ELECTRIC COMPANY 


Screw Cap Plug 1704 WELLINGTON AVENUE CHICAGO, ILLINOIS 


Receptacle Cover ‘ 
Branch Offices: NEW YORK, 76 Ninth Avenue * DETROIT, 7310 Woodward Avenue 
CLEVELAND, Keith Building © SAN FRANCISCO, 655 Minna Street * ST. LOUIS, 420 Frisco Bldg. 
LOS ANGELES, 100 North Santa Fe Avenue * ATLANTA, 203 Luckie Street, N.W. © MINNEAPOLIS, 305 Fifth Street, S. 


Resident Representatives: Baltimore, Birmingham, Boston, Cincinnati, Dallas, Denver, 
Kansas City, Milwaukee, New Haven, New Orleans, Philadelphia, Pittsburgh, Seattle 


‘APPLETON 


= Conduit Fittings « Outlet and Switch Boxes ¢ Explosion-Proof Fittings * Reelites 


s 








ATERS’ LABORATOR/¢« 
‘Me 


2-4 
SECT RICA Seta cuit. THOME 


A NEW LABEL 


This new red and black label and the 
“Inch-Marking” identify genuine 
ELECTRUNITE STEELTUBES. 
Look for them on every 10-foot length. 


A NEW BENDER 


The new ELECTRUNITE Bender enables 
you to make bends easier and more 
accurately than ever before possible. 
Instructions are built into each bender. 


A NEW BENDING TAG 

This new bending tag supplied with each 
bundle of tubing provides complete 
simple bending directions and diagrams 
for making all standard types of bends. 


“ 
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Don’t take our word for the advantages of 3. With “Inch-Marked” ELECTRUNITE 


“Inch-Marked” ELECTRUNITE STEEL- STEELTUBES and the new ELECTRUNITE 
TUBES. Let your workmen try it, bend it and Bender, true bends of any standard type or 
cut it under actual conditions on a wiring job. radius can be made with less effort. 





h ll hat they think of it. 
Then let them tell you what they think of it Then, here’s something more to consider: Be- 


cause “Inch-Marked” ELECTRUNITE STEEL- 
TUBES insures accuracy in cutting and bending 


Other workmen who have used this “Inch- 
Marked” electrical metallic tubing would 
rather use it than ordinary tubing—for these 


a —reduces chance for error and eliminates guess- 
ee reasons: : ‘ - : 
oo work—it saves material. And when it’s practical 
1. The little marks which indicate inches and : . : 
to prefabricate bends in your shop, the work is 


feet on the tubing provide a continuous ; 
&P easier and the bends always fit. 


foot-rule on every length—reduce the bother 
of folding and unfolding a pocket rule. Use “Inch-Marked” ELECTRUNITE STEEL- 
2. It’s not necessary to juggle a flat foot-rule TUBES on your next wiring job—exposed, con- 
against a slippery round tube while trying cealed or in concrete. Check the results and see 
to hold it steady to make a pencil mark for | what a world of difference a few “Inch-Marks” 
cutting or bending. The mark already is make. Steel and Tubes Division, Republic Steel 
made—accurately. Corporation, Cleveland, Ohio. 


INCH-MARKED” = pags 
REPUBLIC 


ELECTRUNITE 
Steeltubes* 


*"'Inch-Marked” tubing available in %", 3%", and 1” sizes. 


















Sold exclusively 
through ELECTRUNITE 
Distributors 


ELECTRUNITE Distributors in all principal 
distribution centers carry complete stocks of 
“Inch-Marked” ELECTRUNITE STEEL- 
TUBES, fittings and other high quality 
electrical supplies—ready for prompt deliv- 
ery. Get in touch with your local Distributor. 
He can help you in laying out and figuring 
jobs—and in keeping them 
moving on schedule. ‘ 1 
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No more | 
housing 
repair 
expense 






make it easier to 
set more work done 
in 1941 


Easy-Working 
RICSIbD Pipe Wrenches 


save drudgery and time 















... and cut your costs 


§ country-wide demand this year is to pro- 
duce more and faster. You can do your share, 
without extra strain on your men, by use of tools 
that save effort—like RIEAQID W renches, conduit 
threaders and cutters. The full-floating chrome 
molybdenum jaws of this wrench, for instance, 
grip without slipping, let go without jerk. Pipe 
scale on hookjaw means quick-setting to pipe, ad- 
justing nut spins easily in all sizes, 6” to 60”. 
Comfort-grip alloy I-beam handle, whole tool is 
balanced for effortless work. And that guaran- 
teed housing practically ends waste of time and 
money making repairs. Get the work done but 
protect your men—buy RIEAIDs at your Supply 
House. 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO 


RIEL - 


meee WORK-SAVING PIPE TOOLS a 

















employed for a welding job of this kind. 

Then the welders made a replacement 
with new steel plates. Working swiftly, 
they welded in place on each stack eight 
9-ft. by 4-ft. by 8-in. new plates. Three- 
inch vertical overlaps were employed at 
the junctures of the old and new steel. 
During the time the center section plates 
were out, the boilers were shut down, but 
before completion of the welding, they had 
been re-fired. 

If a new brick chimney had been built, 





WELDING new center section plates 
on this 75-ft. boiler stack saved a large 
public utility from building a new struc- 
ture with consequent long, costly boiler 
shutdown. A 200-amp. Westinghouse 
welder, and 200 lbs. of 5/32-in. elec- 
trodes were used on this job, enabling 
a considerable monetary construction 
and operating saving to be made. 


or new steel stacks provided, the boilers 
would necessarily have had to shut down 
completely while breeching was being in- 
stalled or stacks were erected. Cost of 
repairing the two steel stacks by welding 
was done at less than 1/5 the estimated 
cost of a new brick structure, not taking 
into account the expense of the shutdown 
which would have been necessary. 


Grouped Controls 


Reduce Maintenance 


Controls for punch presses, rolling 
machines, lacquer ovens, and welding 
equipment at Rheem Barrel Co., 
Newark, N. J., are grouped for eco- 
nomics of maintenance and conservation 
of floor space. The grouping was on 
angle-iron racks on three control plat- 
forms, each 18 by 10 ft., supported 20 
ft. above the production floor and under 
the monitor type roof. 

Switches and controls are mounted on 
both sides of vertical angle-iron frame- 
work which runs along the center of 
the 10 by 18 ft. platforms, leaving a 
5-ft. work space in front of the equip- 
ment. 

Feeders (440-volt, 3-phase) enter one 
end of a pull box that runs along the 
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handles tough bending jobs as they come 
—right at the job! Savings in time alone 
more than pay for this low-cost, portable, 
super-range S-36 Porto-Power Bender. Light 
weight, rolls to the job, gives you easy, 
speedy setups — makes smooth, accurate 
bends on 7 pipe sizes from 14" to 4” dia. 


DEPENDABLE! Features famous Black- 
hawk remotely controlled, all-directional, 
20-ton hydraulic Porto-Power Ram. 


BIG EXTRA UTILITY! Used with spe- 
cial attachments for pulling gears, pul- 
leys, lifting machinery, etc., and big range 
of push, pull, spread, press and lift jobs 
in construction and maintenance. 





















S-36 does a “neat turn” 
on a difficult bend in 4” pipe, 


LOW COST S-30A HANDLES 4 SIZES 


Has practically all the performance features of the larger S-36 — 
but is equipped with 10-ton all-directional, remotely controlled 
hydraulic unit. Handles 1”, 1%", 142" and 2” pipe and rigid conduit. 
Extra handy for use on ladders, scaffolds and in close quarters. 
Porto-Power Hydraulic Unit also serves as JACK, and with special 
attachments for many other jobs allied to electrical installations. 


he aa A Product of BLACKHAWK MFG. CO., Dept. P2011, Milwaukee, Wis. 
Porto-Power Benders are truly port- GE es ee eRe se eee ere 


able—easy, fast and safe to operate. 





@@ sLAckHAWK MFG. CO., Dept. P2011, Milwaukee, Wis. 


Rush complete information on your Pipe Benders. 
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INSULATION AND WIRES INCORPORATED 


takes pleasure in announcing their 
appointment as DISTRIBUTOR 


for the 





P_R.MALLORY @ CO inc 


NEW MALLORY Universal 
AC CAPACITORS 


Write Today for Catalog to Any of the Following: 


@ INSULATION & WIRES, INC. @ T. F. COUGHLAN CO. 
2127 Pine St. St. Louis, Mo. 236 State St. 


@ INSULATION & WIRES, INC. @ W. C. JOHNSON 
30 Trowbridge Ave. Detroit, Mich. 309 Kellogg Ave. 


@® H. A. HOLDEN CO. @ TRI-STATE SUPPLY CO. 
318 4th Ave. South 544 S. San Pedro Los Angeles, Calif. 


@ ELECTRICAL INSULATION SUPPLIERS 
289 Simpson St., N. W. Atlanta, Ga 


Stocks Carried at All These Points 


INSULATION AND WIRES INCORPORATED 


2127 Pine St. St. Louis, Mo. 


Boston, Mass. 


Peoria, Ill. 


Minneapolis, Minn. 



































“WHAT HE NEEDS 
iS A SET OF 
BUNTING BEARINGS” 



















@ Speed up your service 
operation with Bunting 
Cast Bronze Bearings, 
made exactly to original 
designs for all makes 
and sizes of electric motors. Instantly available from stock always 
carried by Bunting wholesalers and Bunting warehouses in all 
markets ... The Bunting Brass & Bronze Company, Toledo, Ohio. 








+ BEARINGS 
. BABBITT METALS 








BRONZE BUSHINGS 

















SWITCHES AND CONTROLS 
mounted back-to-back and grouped on 
angle-iron framework simplifies mainte- 
nance, minimizes vibration, and releases 


production in steel barrel 


plant. 


for 


R) pace 


top of the framework. Taps are taken 
off at regular intervals through the 
bottom of the pull box, pass through 
the switches and controls which are 
mounted one above the other, and lead 
to the different machines. 
Arrangement of the controls, 
struction of the platforms, and moderni- 
zation of the electrical distribution sys- 
tem throughout the plant was done by 


Edward J. White Co., Newark, N. J. 


con- 


Power-Factor 
Improved 


When modernizing the drives, the Doyle 
Shoe Co., Brockton, Mass., installed 27 
motors totaling 88 hp. and eliminated a 
90-hp. steam engine with an extensive sys- 
tem of shafting and belts. 

Power factor was approximately 70 


| per cent caused by the induction motor 


load. But the power factor was raised to 
almost 100 per cent by the two following 


methods : 


MOTOR for power-factor correction, 


driving blower. Control equipment 
mounted on adjacent wall. 
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P.R.MALLORY & CO. Inc. 


ALLOR 








M 





Universal 


AC CAPACITORS 


The First Practical Answer 


to Simplified Replacements 


ANY NEEDED DIAMETER OR HEIGHT 
IN A MATTER OF SECONDS 


This newest Mallory development makes 
cumbersome inventories for Motor Start 
Capacitor replacements as outmoded as an 
ice box. Round types MSU are all housed in 
the smallest diameter and shortest height metal 
container possible. Each is packed in a specially 
developed “size adjuster” providing any diam- 
eter to a maximum of 3” and any height up 
to 434”. This adjuster is calibrated for all sizes. 


All you do is trim it for the exact size you need. 
Rectangular types MSG and MSF are packed 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA « Cable Address—PELMALLO 


P.R. MALLORY & CO. Inc. 


ONE CAPACITOR 
ad © 0 ee a 





with complete hardware—leads, lugs, studs, 
nuts and screws for any installation need. 
Mallory Universal AC Motor Start Capacitors 
will save you time, money, and reduce your 
inventory investment. Mallory’s reputation is 
your guarantee of quality. 


Send for Catalog | Mis 







Write today, giving your distributor’s name, 
for Catalog M-801. It contains full details 
and complete replacement recommendations. 


ALLOR 
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Dhese OUTSTANDING 


Electric 


features will save you 
MOneY 





Johnson 


Motor Bearings 


@ You can avoid costly delay in securing Electric Motor 
Bearings —if you select Johnson Bronze. Over 250 indi- 
vidual types are carried in Stock at all times. Available 
both in Standard or Undersize. Cast in a special high 
lead alloy, they deliver the maximum performance and 
bearing life. Write for our new catalogue .. . today. 








490 S. MILL STREET - 








Do you disturb building 
occupants when you drill 
holes? 


For work im occupied buildings and offices where 
noise isobjectionable—frequentlyrequiringafter-hour 
work—the Carboloy Masonry Drill permits work 
at any time without distutbing occupants. It’s 
QUIET—eliminates all noisy hand chiseling of holes. 

Saves time too! Drills holes in concrete, tile, 
porcelain, brick, etc. 50%—75% faster! Lasts 
longer! Stays sharp for long intervals of continuous 
use because it’s tipped with Carboloy cemented 
carbide—a metal approaching the diamond itself in 
hardness. And here’s another valuable feature: 
Carboloy Drills won't splinter fragile work. Drills 
clean, accurate holes. 

Use in any rotary drill. Send for leaflet. 


FREE 
LEAFLET 





MASONRY DRILL-POINTS 
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NEW CASTLE, PA. 








Here's to... 
Clean Cut Contract 
Work for 1941! 


ysre> 


E hope you have all had a good 

year, and are all set for an even 
better one ahead. Many of you are 
taking full advantage of the simplicity, 
time saving, material saving and neat- 
ness made BRIEGEL 
METHOD Connectors and Couplings. 
That’s why 1940 has brought us hun- 
dreds of new friends. And for 1941, 
we offer the most highly perfected con- 
nector available. Let it help you turn 
out many fast, clean cut and profitable 


possible by 


jobs! 


BRIEGEL METHOD TOOL CO. 


Galva, Illinois 








(1) Use of a number of specialized 
electrical units for the production of steam 
vapor by an electrolytic process, installed 
by Boston Manufacturing Co., Whitman, 
Mass. 

(2) Use of a 
motor to drive 
for exhausting 
machines. The 
demand charge 
year. 

The blower is a relatively uniform load 
and operates continuously when the plant 
is in production. The motor has a running 
speed of 1200 r.p.m. and drives from an 
8-in. pulley through a triple V-belt to a 
12-in. pulley on the blower. 


25-hp. Fynn-Weischel 
a 50-in. Sturtevant blower 
leather dust from various 
motor alone reduces the 
by approximately $60 per 


Electric Annealing 
Saves 25 Per Cent 


A saving of 25 per cent in the cost 
of annealing forged steel unions has 
been realized by the Rockwood Sprin- 
| kler Co., Worcester, Mass. the 
installation of a continuous electric 
furnace equipped with atmospheric con- 
trol. A stronger and more uniform 
product has been obtained as a result 
of the closer temperature control pos- 
sible with the electric furnace. 

Unions, ranging from $- to 3-in. pipe 
size, have to be annealed after each of 
several forging operations in order to 
remove strain stresses set up by the cold 
working. They were previously batch 
annealed in fuel-fired furnaces having 
no atmosphere equipment. Qualitative 
| results, as determined by Olsen pull 
| tests, varied as much as 9 per cent 
| between different unions in the same 
| batch. 

The electric furnace is a 90-kw. 
Westinghouse unit, approximately 50 
ft. in length and replaces two furnaces 
of the oil-burner type. Atmospheric 
control is obtained by burning city gas 
and air in a combustion chamber and 
feeding the product of combustion into 
the annealing chamber. 





| 
| 
| 
| 


since 








-ENTRY END of electric annealing 


furnace. Flame under combustor flue is 


preve nts 


part of atmospheric control and 
; furnace 


outside air from entering 
chamber. 
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Materials to be annealed are loaded 
into trays whose maximum capacity is 
about 250 lb. each; these are moved 
throuvh the furnaces’ three temperature 
zones by a hydraulic pusher actuated by 
a 3-hp. electric motor. The furnace 
control system includes an automatic 
shut-off feature in case of gas or power 
failure. 

This furnace, because of its faster 
operation, has eliminated a serious plant 





TEMPERATURE CONTROLLERS, 

working on potentiometer principle, 

keep temperature uniform in the an- 

nealing furnace. C. P. Howard, plant 

superintendent, points to indicating con- 

troller. Recording controller is at the 
right. 


bottleneck. Its accurate control of tem- 
perature has reduced batch variation to 
as low as 0.4 per cent on 14-in. unions. 
The use of atmospheric control has 
eliminated the pickling operation which 
was necessary with the old oil furnaces, 
due to scaling of the product. Lower 
unit power costs have been realized with 
the new furnace than were possible with 
the oil burners. Figured on a 15-year 
amortization basis, the saving thus far 
per hundred pounds of annealed ma- 
terial amounts to 25 per cent. 


Maintenance of Plant 
Protective Equipment 


Protective measures for the plant are 
always a necessity, and more particularly 
at this time when materials are being 
produced for defense needs. In addition to 
the proper selection and installation, there 
is the upkeep of protective equipment 
which is the responsibility of the electrical 
maintenance man. A few check points 
will serve as a guide. 

1—Are outdoor lights inaccessible to 
unauthorized persons or intruders? 

2.—Are lamps securely seated in sockets, 
and protected from vibration, missiles, and 
theft ? 

: 3—Do reflectors and lamps need clean- 
ing? 

4—Are light and power circuits as 
nearly tamper-proof as possible? 

5.—De feeders and branch circuits have 
adequate capacity to handle the additional 
light load when the plant operates with a 
night shift? 

6.—Are interplant and out-of-plant tele- 
Phone and signal circuits protected against 
“accidental” interruptions ? 
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FAST 


CAPACITORS 


rere ene en wae 








FAST dust-tight capacitors are installed at individual machines to 


reduce feeder losses and improve voltage regulation. 


Dust-tight units are neat, sturdy, compact. They are complete with 
fuses, discharge resistors, conduit box, knockouts and mounting 
brackets. FAST dust-tight units are built in double containers to 


insure the utmost in performance. 


Investigate the economies of FAST dust-tight units. Write for cata- 
logue +20 for a listing of FAST industrial capacitors. 





ESTABLISHED 1919 


3119 N. CRAWFORD AVE. 





CHICAGO, ILLINOIS 
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Immediate Delivery! 


Pipe and Bolt Machines 
From $125.00 Up! 








Beaver Model-A 


A high-speed heavy-duty deluxe Pipe and 
Bolt Machine. Range % to 2-inch-up to 
12-inch with geared tools and drive shaft. 
Bolts, % to 2-inch. Wt. 415 Ibs. 


From $309.50 up 
Write for Bulletin A 







































Beaver Model-B 


A light-weight utility Pipe and Bolt 
Machine combining many features of 
Model-A with the easy portability of 
Model-C. Range \% to 2-inch up to 8-inch 
with drive shaft and geared tools. Bolts 
up to 1%-inch. Weight 289 Ibs. 


From $217.50 Up 
Write for Bulletin B 








Models C-1 and C-2 


A sturdy little Power Unit Converts hand 
pipe tools into power tools from %\% to 
8-inch. Threads 8-inch in 6 minutes. 
Threads bolts up to 1%-inch. Two men 
can work at the same time without in- 
terference. Weight 150 Ibs. 


From $125.00 up 
Write for Bulletin C 








Write for new Tool and Machine 
Catalogue—Just off the press 


BEAVER 
PIPE TQDLS 


141 Deen Ave. Warren, O. 















7.—When was the last test made 
fire and burglar alarm systems? 
8.—How recent have telephone and alarm 
system batteries been inspected, tested 
and serviced? 
9.—Have low-voltage terminals at trans- 
formers, lamps, bells, gongs, sirens, been 
inspected, cleaned and tightened? 
10.—Do terminal blocks and fuses have 
covers and are they inaccessible to unau- 
thorized persons? 
11.—What signal or communication cir- 
cuits are vulnerable? 
12—What provision is made for the 
least number of circuits that will be 
affected on a power, light, communication 
or signal system, if an “accident” occurs 
to a circuit on one of the respective sys- 
tems? 
13.—How recent has an inspection and 
test been made of the switch-over equip- 
ment for emergency light and power? 
14.—Have photoelectric control devices 
been tested and lenses on light sources 
been cleaned? 
15.—Is an adequate stock of spares im- 
mediately available for restoring electric 
service on the protective systems? 


on 


Ventilation Provided 


For Grinding Booths 


Dust and grit are removed from 
grinding booths by three blower sys- 
tems at the Caldwell-Moore plant, hous- 
ing the Stoker Division of the Link 
Belt Co., Chicago. 

Air, laden with dust, is exhausted 
from the tops of the booths through 
ducts by blowers, each handling 5,000 
cubic feet of air per minute at 1-in. 





DUST LADEN AIR is removed from 
grinding booths by overhead blowers 


static pressure. The blowers, manu- 
factured by Ilg Electric Ventilating Co., 
operate at 685 rpm., direct connected to 
440-volt, 3-phase, 60-cycle motors. 

The installation was made to meet 
the State of Illinois ventilating require- 
ments. All three systems have been 
satisfactory and trouble-free from the 
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time they were put in operation. 








. RENEWABLE FUSES 
With the famous Powder- 
Packed Element 


Fy With genuine fibre tubes 
d (not paper) 


COLORTOP PLUG FUSES 4 


The color tells the size 


FUSE PULLERS 
Pull and replace fuses 
safely 


OILERS 


Glass and Unbreak- 
able types for every 
application. Stops 
guesswork - bearing 
failures- waste- idle 
machinery, etc, 





WRITE FOR FOLDER No. 300 


TRICO FUSE MFG. CO., Milwaukee, Wis. 
In Canada: IRVING SMITH LIMITED, Montreal 











DRILL CONCRETE 
the Easy Way 


The old arm 
and hammer 
method is slow, 
hard and ex- #4 
pensive. Use i 
the Wodack 
"Do-All" Com- 
bination Elec- 
tric Hammer & 
and Drill and 
drill 15 times & 
as fast in con- 
crete and ma- 
sonry. Two 
tools in one. - 
With hammer member removed it's 
an electric drill with '/2"° chuck. 
Cuts cost of drilling for expansion 
anchors. Universal motor I10 or 
220 v. Ask for Bulletin. 

WODACK ELECTRIC TOOL CORP. 
4628 W. Huron Street - Chicago, Ill. 


Phone AUSTIN 9866 

















PRESS A 
BUTTON 
ON THE 
DASH... 
GARAGE 
DOOR 
OPENS. 


Si: OUR AD, PAGE 309 OF 
1941 ELECTRICAL BUYERS REFERENCE 


Doors andOperators, inc. 


Tiffin, Ohio 528 Hudson St. 
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Stop it! Mama told you those : 
cadmium silver contacts never need cleaning! 


Mama is right! The patented cadmium silver contacts in Allen-Bradley solenoid starters never 
need cleaning or filing. They are always in perfect operating condition—no matter what 
the service may be. 

The Allen-Bradley solenoid starter has other advantages, too. It has only one moving part. 
Bearings, pivots, pins, and hinges are eliminated, thus reducing the possibility of starter 
trouble to a minimum. In addition, there are ample wiring space, white interiors that reflect 
light in dark corners, many knockouts, accessible terminals, and removable cabinet covers. 
It will be to your advantage to specify Allen-Bradley solenoid starters on your next job. 


No Contact Maintenance 
with A-B Solenoid Starters 


‘-BRADLEY 


QUALITY 





Save time... avoid 
costly experimenting... enjoy 
the benefits of reliable motor 
controls by using A-B panels, 
built to your special require- 
ments, with standard A-B 
solenoid controls and acces- 
sories. They assure freedom 
from every control trouble. 


Hand-Operated Switches 
Bulletin 609 — A quick action 
switch. Push-bufton control 
and overload protection. 


Terminal Blocks 
The convenient terminal blocks 
of Allen-Bradley custom-built 
panels assure correct wiring 


and save installation time. 


are built with these STANDARD UNITS 


Across-the-Line Starters 
Bulletin 709 — For across-the- 
line squirrel-cage motors. 
Simple, rugged construction. 


Solenoid Contactors 
Bulletin 702— Sturdy construc- 
tion. Available with 2 to 4 
poles—ratings 10 to 100 amp. 


Push Button 
Stations 


Bulletin 800—For surface and 
flush mounting, in a large va- 
riety of button combinations. 


Disconnect Switch Unit 
Hond-operated safety switch 
or circuit breaker. Safety 
switch has silver alloy contacts. 


Reversing Switches 
Bulletin 705 — For reversing 
squirrel-cage motors. Provides 
solenoid reliability and speed. 


Limit Switches 
Bulletin 801 — Furnished in 
253 different types. Limit 
switches for any machine tool. 


Solenoid Relays 
Bulletin 700 — Furnished in 
over 300 types. One to eight 
poles. Compact and reliable. 


Multi-Speed Starters 
Bulletin 715— For 2, 3, and 
4-speed across-the-line mo- 
tors. Also in the resistance type. 


A-C and D-C Solenoids 
Bulletin 860 — Quiet opera- 
tion. In 8 sizes and various 
mountings. Thrusts to 16 Ibs. 





ALLEN-BRADLEY 
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REWIRING IN TILE ARCH 


A midwest contractor was recently 
called on to install a wiring system in a 
building which had tile arch construc- 
tion. The 18-foot ceiling was finished 
with #3-inch plaster. Channels were 
cut in the plaster with an electric saw 
and the wiring consisted of flat BX 
cable. About two-thirds of the outlets 
were located in the tile construction; 
the remainder of them in concrete con- 
struction. Most of the work was done 
on rolling scaffolds. In some cases, 
however, job conditions prevented the 
use of these scaffolds and conventional 
methods had to be used. 

The contractor kept the following 
accurate labor breakdown for future 
reference. 


CHANNELING PLASTER—This was accom- 
plished by using an emery wheel and an elec- 
tric saw. 


Average time per lineal foot.... 0.09 m. h. 


CUTTING FOR OUTLETS—includes cutting 
the plaster and whatever portion of the tile 
and concrete construction was necessary for 
the installation of the outlet boxes. Two- 
thirds of all the boxes were located in the 
tile construction. 


Average time per outlet 


INSTALLING WIRE—includes the installation 
of the flat BX cable after the plaster chan- 
neling was completed. 


Average time per foot of cable.. 0.07 m. h. 


MOUNTING AND FINISHING OUTLET— 
includes fastening the outlet to the building 
construction, terminating the BX cable in the 
box and splicing out the circuits. 


Average time per outlet 
Data from Continental Electrical Con- 
struction Company, Chicago, IIl. 


OIL BURNER 
INSTALLATION 


A Yonkers, N. Y., electrical contrac- 
tor, who has done a number of oil 
burner wiring jobs, has kept a record of 
the time it takes to hook up an average 
burner. The job discussed here con- 
sisted of an oil burner installed for a 
Steam heating plant in an old house. 
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The branch circuit distribution panel 
was approximately 20 feet from the 
burner. 

The following is the list of material 
and labor recorded for the complete 
wiring to and connection of the burner 
in this particular installation. 


MATERIAL USED 
30 feet—!/2-in. Electric Metallic Tubing 
3 feet—!/-in. flexible conduit 
25 feet—No. 14, 2-wire BX cable 
60 feet—No. 14 slow burning insulated 
wire 
20 feet—No. 14 rubber covered wire 
15 feet—No. 18, 3-wire thermostat cable 
3—split couplings 
2—'/2 in. greenfield connectors 
6—!/,-in. E. M. T. connectors 
4—BX connectors 
1—4-inch square box and cover 
I—single pole toggle switch on a 
3-inch cover 
1—3-inch box 
I—oil burner 
late 
6—'/,-inch one hole pipe straps 
12—wire nuts 


LABOR TO INSTALL MATERIAL— 
covers the complete installation, 
including running the conduit, BX, 
mounting switches and connecting 
circuits to the burner, distribution 
panel and thermostat. 

Total time 
The above figure does not include 


switch on a 3-inch 





NO CHOICE. J. C. Armstrong of Elec- 

tric Service Co., Knoxville, Tenn., finds 

he has no choice of manufacturers in 

certain electrical equipment items. He 

stocks only the one line because his job- 
ber carries it. 


supervisory labor and should be used 
only as a guide since each individual 
installation has its own job conditions 
which must be taken into consideration. 

Data from Lawrence Electric Com- 
pany, Yonkers, N. Y. 


TOTAL BRANCH CONDUIT 


When checking estimates the esti- 
mator often wants an _ independent 
measure of the branch circuit runs as 
a check on the rotometer take-off. Aver- 
age figures from past jobs are of little 
value because individual jobs will vary 
so widely. 

A handy check is the following cal- 
culation. The total required length of 
the branch lighting circuits may be ap- 
proximated by the formula: 


7 VAC +5C [A 7 
: +R(qo+4) =7 


When T = 
A= 


total length 
ceiling area in sq. ft. 
C = number of ceiling outlets 
R = number of other outlets 
For right angled runs or exposed work 
add 12 per cent to T. 
From A. J. Allyn, Chicago. 


SWITCHBOARD 


. ASSEMBLY 


The main switchboard for a three phase 
4-wire 120/208 volt power and light sys- 
tem in a New Jersey manufacturing plant 
was of the metal clad free standing type. 
It consisted of a 600 amp., 15-kv. pri- 
mary oil circuit breaker cubicle complete 
with hook operated disconnects, utility 
and owners metering panels and a sec- 
ondary cubicle containing two 2000 ampere 
air circuit breakers. 

The complete board including all acces- 
sories and necessary pull boxes weighed 
approximately 3,525 pounds net. It was 
delivered to the job in three sections, the 
primary cubicle, the metering panels and 
the secondary cubicle with its pull box. 
The truck was able to back into the build- 
ing so the units could be easily unloaded. 
Then, with the aid of a chain hoist they 
were raised and set over the anchor bolts 
precast in the concrete floor. This was 
necessary only for the cubicles since the 
two metering panels weighed a total of 
only 125 pounds and could be easily un- 
loaded and set. 

Once the board was set and anchored, 
the busbar connections were made, con- 
duit extensions installed in the cubicles 
for the primary and secondary overhead 
circuits and the underground primary cir- 
cuit to the outdoor transformer mat. 

The contractor kept an accurate break- 
down of the labor necessary to unload, set, 
assemble and test the complete board. The 
following is the recorded labor data: 
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IF YOU DO ANY sou ns 


BENDING WORK... 


UNLOADING EQUIPMENT — includes the 
unloading and spotting in place of the 1290. 
pound primary cubicle, the 2200 pound sec- 
ondary cubicle and pull box and the meter- 
ing panels. 


DN NN 4. ac vansacteabend enn 5 m. h. 


SWITCHBOARD ASSEMBLY — includes the 
assembly and anchoring of the two cubicles 
and two metering panels. Also the neces- 
sary conduit extensions, busbar connections 
and taping in back of the board. Some of 
this labor was also devoted to spotting the 
three transformers which were set by others 
on the outdoor mat. 


RS a ae en ae 29 m. h. 
PRIMARY BREAKER CONNECTIONS — in- 


cludes skinning the four single conductor 
No. 2/0 varnished cambric lead covered 
cables and connecting them to the load side 
of the oil circuit breaker. Also taping all 


connections. 
ee 
Average time per connection... 0.75 m. h. 


SWITCHBOARD GROUNDING— includes all 
interior grounding inside the cubicles, install- 
ing No. 2/0 in the concealed conduit to the 
water main, shunting the water meter and 


TELLS HOW TO BEND Bij inpumycne tamer 


RN oe or nc Poa ae a ae 15 m. h. 
* 
RIGID CONDUIT CHECK OIL CIRCUIT BREAKER — includes 


filling the primary oil circuit breaker tank, 
@THIN-WALL CONDUIT check current transformer trip circuits, oil 

and set circuit breaker dash pots and ground 
@PIPE and test breaker. 


eTUBING i ee ory 8 m. h. 
WIRE METERING PANELS—includes the in- 
@BUS-BARS stallation of the meter circuits on the owner's 


and power company's meter panels. Owner's 
panel contained a recording watthour meter 
and one set of test switches. Utility panel 
contained a recording and an_ indicating 
watthour meter, a night rider and two sets 
of test switches. Also the installation and 
connection of three current transformers for 
the owners panel. 


ME on es wtieaicws | Wmh. 


The above labor units include super- 
visory labor on the job. 

Data from Garden Electric Co., Inc., 
Elizabeth, N. J. 
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GREENLEE TOOL CO. | GLIMPSES OF OURSELVES 
1706 Columbia Ave., Rockford, Ill. 


GREENLEE TOOL CO., 1706 Columbia Ave., Rockford, lil. "1 

SEND ME THE NEW GREENLEE BENDER BOOKLET 

ss Dincic dae) p kalkd gle cSek MER LAR ee eaatenesek het etdckesats 

PG divedbak deat i eens esibbaceedy need eeeeenens4cdCeeerantebeubavadhidadesbachbsaskunen 

0 eee ee eae is bead in60kesd oe bEbS eas wenabts ee eipnetacecc 
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GREENLEE 


HAND TOOLS FOR THE ELECTRICAL WORKER 
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WITH PYRANOL {ya 
TRANSFORMERS 
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NO vAULTS J 1a AN 
REQUIRED—SO 2 

YOU SAVE TIME- 

> SPACE * MATERIALS 


SAVE TIME SAVE ON OPERATION 
It's easy to install Pyranol transformers. Short feeders between transformers and 
Just set them down by the load (or on an 


load mean less drop in voltage, lower losses, 
overhead beam), run in light-weight pri- 


: higher efficiency. And since Pyranol is non- 
mary feeders, and make connections. 


SAVE SPACE—MATERIALS 

Putting the transformers close to the 
load saves on the cost of secondary feeders. 
And because Pyranol, the transformer cool- Your own plant. You'll find, for speedy 

ing liquid, is noninflammable, out-of-the- | economical expansion of your power sys- prey oe pa nea 


} way ji ; : ime- greater capacity — plus 
y nstallations are easy to make—no _ tem, Pyranol transformers are a time- and permet ony HE 
reproof vault is needed. 


sludging and chemically stable, upkeep is 
practically negligible. 


Figure out what these savings can mean in 


materials. Particularly 
adapted to circuits 600 
volts and below. De- 
scribed in Bulletin 


PYRANOL CAPACITORS AIR-COOLED INDUCTION GEA-897. 
REGULATORS 


Over-loaded circuits mean low 
voltage and inefficient operation of 


money-saving answer. 












If power-factor is low, you can boost 
wiring capacity 10 to 40 per cent 
with Pyranol capacitors. They 


neutralize reactive (nonworking) 
current and make room for more 
load. Moreover, they may save 


‘ enough in power costs to pay for 


themselves in one to three years. 
Described in Catalog GEA-77. 


GENERAL 4) ELECTRIC 


motors and lamps. G-E air-cooled 
induction voltage regulators will 
bring performance back to standard. 
Axnd indoor installations are easy to 
make—no vauit is required. De- 
scribed in Bulletin GES-2285. 


Call your G-E representative now for 
more information on load-center dis- 
tribution. Ask for Bulletin GEA-2277. 
General Electric, Schenectady, N. Y. 















Answered by 
FL N. M. SQUIRES 





Chief Inspector New York Board of Fire Underwriters 


Water Pipe As A Conductor 


QO “Would it be permissible to 
. 


use an underground private 
water supply pipe as a return conductor 
when supplying an outbuilding from a 
farm residence? Both ends of the water 
pipe im this case being connected by 
an approved ground fitting. 

“The following would be a _ sketch 
of what I mean.”—C.S. 


Service box terminal 
y Insulated wire--~s A 





~+1-House Sarn--He 
Underground water pipe 











> _s 


----Approved ground clarnp-- 


A No! That answer should be 
e sufficient but someone may 
want a definite Code reference on it. 
Therefore, we find in Section 3005 
that only conductors with insulations 
given in a table in which water pipe 
is mot included are approved for use, 
except, “for conductors which are not 
required to have insulating coverings.” 

The only uninsulated conductors per- 
mitted in the Code are, (1) the bare 
neutral of service entrance conductors, 
(2) the bare neutral of a service en- 
trance type of cable run to an electric 
range or as a feeder or service to 
other buildings from a master service, 
or (3) a bare conductor feeder. 

And in none of these three cases is 
water pipe given as being permissible. 

Therefore waterpipe may not be 
used as a circuit conductor. 


Main Service Fuse 
1. “Suppose there were four 


0. branch circuits on the first 


floor of a 2-family house and three or 
four on the second floor, would a main 
service fuse have to be installed?”— 
F.R.B. 


68 


4 1. If the service in this case 
e consisted of 2 wires a main 


service fuse would be required inasmuch 
as there are seven or eight branch cir- 
cuit fuses. If, however, the service 
consisted of 3 wires and there were 
two sets of fuses (2 fuses in each set 
or a total of 4 fuses) for the first 
floor and two sets of fuses (or a total 
ot 3 or 4 fuses) for the second floor, 
so that the total for the whole house 
would not be over four sets of fuses and 
provided the fuses are immediately adja- 
cent to the service switch, then a main 
service fuse would not be required. 

In the second case above a 3 wire 
d.c. or 3 wire single phase service is 
assumed. 

A set of fuses is, one fuse on a 2 
wire service, two fuses (one in each 
ungrounded wire) in a 3 wire service 
and would be 3 fuses (one in each 
ungrounded wire) in a 3 phase 4 wire 
system. 








AMPLE STOCK of electrical equipment 


is kept by D. T. Odom of the D. T. 
Odom Electric Co., New Orleans, La., 
for the convenience of his customers. 
Mr. Odom specializes in industrial and 
commercial electrical installations and 
his contracting volume warrants the con- 
tinuous operation of three trucks. 





Q. 2. “I could find nothing in the 

1940 Code that would prohibit 
a 2-family house being wired as shown 
below (with no service fuse) and a pair 
of feeders run from each meter in the 
cellar to a cutout box on each floor 
(with 3 branch circuits for each floor), 
yet there would be no protection for 
the feeders. 

“This does not seem right as it would 
be very easy for a short circuit to de- 
velop in a 35 ft. run of BX which 
would not be protected. What is your 
opinion?” —F.R.B. 


Service 
switch 


Meters in 
“basement ‘. 


toe “Fz sa 


‘ 
‘ + 


ball ' 
To cutvut box-. I: 


On Ist floor* ~~ 


Cutout box on 
/ 2nd floor 








Se oe ae 
































A 2. Section 2372 of the 1940 
e Code (same in the 1937 Code) 
requires that the “Service overcurrent 
device shall be an integral part of the 
service disconnecting means or shall be 
located immediately adjacent thereto.” 
This rule applies whether the service 
fuse is a single fuse of a “set” of 
fuses or “sets” of fuses not in excess 
of six. 

Therefore, where the distribution 
boxes are located away from the serv- 
ice switch, as would be the case if they 
were located on the first and second 
floors, a main service fuse is required. 


Maximum Size Motor on 
Lighting Circuit 
“What is the largest motor that 


j © can be connected to a lighting 


circuit ?”—E.R.W. 

The maximum size of a motor 
A. which can be used on « branch 
lighting circuit depends upon whether 
the motor is fixed or portable as well as 
on the classification of the circuit on 
which it is to be used. 

The following is based on the pre- 
sumption that there are also lights on the 
branch circuit. 

Then, on a 15 ampere branch circutt, 
if the motor or motor-operated appli- 
ance is fixed, a 6 amp. motor is the 
largest individual motor or two of 
more motors with a total rating of not 
more than 6 amperes (see 2125C1). If 
the motor is portable the largest indi- 
vidual motor permitted would be one 
with a rating of less than 12 amperes 
(see 2125b2) in order that there shall 
be some capacity left for the lighting, 
as a 12 ampere motor would require 12 
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BOTH 48" and 60° | 
MAZDA Zlucrescent TWIN-LAMP Lighting Units 


vow Bult TO RUM specifications 


AVAILABLE SOON 
@ Your continued success in capitalizing the new marketing opportunities 
opened by Fluorescent Lighting depends on each purchaser getting maximum sp 
performance and economy from this new light source. This customer-satisfaction ECIF} CATION s 

depends, to a very large degree, upon basic design and construction factors... FOR 


not readily discernable without exacting laboratory and engineering tests. 3. l A M P. 4 8 “ 


When you push Fluorescent Lighting Units bearing the RLM LABEL, you as- Vore 
sure yourself of a satisfied customer. Furthermore, selling is easier because light- Scent Unis 
ing fixture buyers and specifiers everywhere recognize that RLM labeled lighting an 
units are certified by Electrical Testing Laboratories to comply with exacting AlZ AK A Lu M 
specifications that assure: (1) More Light at No Extra Cost; (2) Balanced Light- I N U M 
cent Unit 


. ‘ & 
ing; (3) Low Replacement and Maintenance Cost; (4) Uniform Quality. luor es 





a 








The Letters RLM Stand for Reflector and Lighting Equipment Manufacturers 


ATMPSTANDARDS? INSTITUTE 


G E M 
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AS DUSTRIAL LIGHTINGS 
(T'S GOODRICH 
4 








Goodrich makes all 
styles including 
R.L.M.-approved 
fixtures to meet the 
most exacting indus- 
trial requirements. Where perma- 
nence is required, Goodrich fixtures 
are finished in porcelain enamel. 








FLUORESCENT | 
FIXTURES —for high intensity in- 


dustrialillumination. Many newstyles 
include fixtures for the 100-watt fluo- 
rescent lamp. 


DISKONECT 
REFLECTORS 
—the simplest, detachable 
reflector ever made. At- 
tached or detached in an 
instant by means of a sim- 


ple snap lock. 


THE STOCKLITE 


—for correct illu- 
mination ofshelves 
and bins in narrow 


t } 
; = > wr. 
ory 
4 stockroom aisles. 
Directs light where 


needed—eliminates aisle glare— 
speeds work. 


rs FLOODLIGHTS 


—for uniform illu- 
mination of our- 
door areas: a wide 
selection of styles 
for long and short range lighting; 
available for pole or bracket mounting. 





STANDLITES 


—widely used by 
gasoline service 
stations, in park- 
ing lots, on drive- 
ways, station platforms, in fact the in- 
dustry’s most popular fixture for this 
kind of service. 





The above are but a few popular fixtures from the complete Goodrich line. No 
matter what your industrial lighting requirements may be, Goodrich has the 
answer. Literature is available on all Goodrich fixtures. 


SOLD ONLY THROUGH 


OF F 


ELECTRI 


) on © | N ae age 
GENFRAL OFFICES AND FACTORY: 4602 BELLE PLAINE AVENUE, CHICAGO, ILL. 
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ELECTRICAL 


ODRIC 


COMPANY 
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WHOLESALERS 











amp. X 125 per cent which equals 15 
amperes or the full permissible load of 
the circuit without any to spare for 
lighting. 

On a 20 amp. branch circuit motors 
both fixed and portable are limited to 
not more than 15 ampere rating by 
2135b2 and 2135C1. 

On a 25 ampere branch circuit 
motors are limited to 20 amperes and 
on a 35 ampere branch circuit to 25 
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| amperes. 


Motors are not permitted on a 50 
ampere branch circuit with other loads 
but only on an individual branch circuit 
of that rating. 


A Wet Location 
“We are wiring a number of 


Q. buildings which are to be oc- 


cupied as apartments and dwellings. 

“The foundation walls are made up 
of concrete hollow tile and the first 
floor concrete slab is approximately 3 
ft. above grade with air ventilators 
which permits the free movement of 
air under this slab, and the rooms above 
this slab will be used for living quar- 
ters. 

“In your opinion, would you consider 
this a moist location as defined in 
Chapter 3, Article 300, Paragraph 
3035?” —D.R.R. 


A No. The National Electrical 
e Code requires that lead covered 
or type R.W. wire be used when a 
raceway is installed.— 

a. Underground, that is 
the earth, 

b. In concrete slabs or other ma- 
sonry in direct contact with the 
earth, 

c. In wet locations. 

d. Where condensation and accumu- 
lation of moisture may occur,.;\ 

In the case cited in the question 
the concrete slab or flooring is not in 
direct contact with the earth but is 
three feet above it with a ventilated 
air space between the slab and_ the 
earth. 

While the 1937 Code did not supply 
a definition of wet locations, one has 
been provided for in the 1940 Code 
as follows :— 

“Wet location: A location subject 
to saturation with water or other 
liquids, such as locations exposed to 
the weather, wash rooms in garages and 
like locations. Installations under- 
ground or in concrete slabs or masonry 
in direct contact with the earth shall 
be considered as wet locations.” 


buried in 
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S the country’s industry swells to- 
ward peak capacity, power, light 

and communication systems must be 
marshalled for peak service... General 
Cable serves these systems with the 
most complete line of electrical wires 
and cables available in America—and 
every item is of the uniformly high qual- 
ity expected of General Cable products. 


GENERAL CABLE 


BARE and INSULATED WIRES and CABLES for EVERY ELECTRICAL PURPOSE 


Stocked by Electrical Wholesalers Everywhere 


General Cable Corporation Sales Offices: ATLANTA - BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND - DALLAS - DETROIT - HOUSTON 
KANSAS CITY (MO.) - LOS ANGELES - NEW YORK - PHILADELPHIA - PITTSBURGH - ROME (N.Y.) - ST. LOUIS - SAN FRANCISCO - SEATTLE - WASHINGTON (D.C.) 
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GOVERNMENT SPENDING 
ON ELECTRICAL WORK 


Some interesting figures have come out 
of Washington on the money that is being 
spent for electrical work on mass housing 
and army shelter projects. 

Available appropriations for defense 
housing total $240,000,000, which is ex- 
pected to be enough for between 65,000 and 
70,000 dwelling units. On the early pro- 
jects where overhead distribution systems 
are built the cost runs about $35 per unit 
for distribution facilities and roughly an- 
other $35 per unit for interior wiring and 
fixtures. Some projects, mostly near the 
airports, will have underground distribu- 
tion which will cost upwards of $70 per 
unit. 

It is estimated that shelter for army 
trainees will cost $631,000,000. A round 
figure estimate of the electrical sub-con- 
tract is $125,000 for camp housing one 
division. This figure holds whether it is 
a frame barrack or tent construction. 
There have been camp projects for about 
30 divisions announced. In addition, there 
are at least 13 army reception centers for 
new recruits where electrical installation 
will figure at around $65,000 each. The 
Defense Commission publicity division the 
other day, in a release reporting a break- 
down of the $2,000,000,000 defense con- 
struction program, estimated electrical con- 
struction at $40,000,000. But just what is 
covered by this figure is not divulged. 


SPECIAL N.F.P.A. 
COMMITTEE MEETS 


On December 2nd the special N.F.P.A. 
Committee for Drafting Model Electrical 
Law met in Chicago and made their final 
recommendations for revision of the draft 
of a proposed State Law for Electrical 
Inspection. This had received substantial 
majority approval of the subcommittee last 
year and which was acted upon at the 
N.F.P.A. meeting in Atlantic City in May 
1940 and referred back to the special com- 
mittee for final revision and submission 
for consideration by the N.F.P.A. in 1941. 

The special committee were in agree- 
ment on the adoption of the draft of this 
state law as now revised and it has been 
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referred to the Laws and Ordinances Com- 
mittee of N.F.P.A. for their consideration 
and recommendation to the N.F.P.A. par- 
ent body. 

George Andrae, Chairman of the NECA 
Codes and Standards Committee, repre- 
sents NECA on this N.F.P.A. Committee. 


APPRENTICE TRAINING 
CONFERENCE 


E. H. Herzberg, Executive Manager of 
the Milwaukee Chapter, NECA, who has 
been appointed as Chairman of the NECA 
Apprentice Training Committee, succeed- 
ing J. W. Collins of Chicago, attended the 
Round Table Conference on Apprentice 
Training held in Washington on December 
5th and presented the objectives of his com- 
mittee to the construction industry con- 
ferees gathered at that meeting. 

This roiind table conference on Appren- 
tice Training was one of the important 
features of the two-day Construction In- 
dustry Conference held under the joint 
sponsorship of the Chamber of Commerce 
of the United States and the Producers 
Council. Speakers at the round table 
conference on Apprentice Training included 
representatives of both employers and 





labor from each of the principal branches 
of the construction industry. 

On December 10 Secretary Perkins ap- 
pointed E. H. Herzberg as a member of 
the General Committee on Apprenticeship 
for the Construction Industry, which is 
made up of an equal number of represen- 
tatives from unions and employers to co- 
operate with the Federal committee on 
apprenticeship in developing the program 
in the construction industry. 

During his visit to Washington Mr. 
Herzberg discussed the apprentice train- 
ing program with E. J. Brown, Interna- 
tional President of the IL.B.E.W. and Wm. 
F. Patterson, Chief of Federal Committee 
on Apprenticeship, Department of Labor. 
The importance of active promotion of 
apprentice training throughout the country 
in the light of the increasing need for 
skilled labor under the national defense 
program was studied. 


DENTON COMMISSIONER 
OF SAFETY 


Following his return to Kansas City 
last July, A. Penn Denton, consulting engi- 
neer, formerly with the Conduit Associa-. 
tion in New York City, established his 
headquarters as a consulting engineer 
specializing in Codes and Standards work, 
with particular attention to the revising 
of Municipal electrical codes. 

Mr. Denton, who is well known in the 
electrical industry, was recently appointed 
Commissioner of Safety and Inspection for 
the city of Kansas City, Missouri. This is 
a newly created position authorized by a 
recent city council ordinance. In this ca- 
pacity Mr. Denton has supervision over all 
inspection of building work, including 
construction, electrical, plumbing, elevator, 
boiler and smoke, gas meter, gasoline 
pump and filling stations, weights and 
measures and street lighting. At present 
he is busy supervising the reorganization 
of the local electrical department and elec- 
trical and building codes. 








GOOD SELLING—These contractors bring cheer to the city of Casper, Wyo., each 

Christmas. Under the auspices of the Casper Electrical Contractor's Association an 

appropriate outdoor Christmas scene is built and lighted for the entire month of 

December. Left to right are Don Germond, secretary; F. R. Peebles; Mark Rowley, 

president; A. L. Forster and A. W. Thiele who comprise the lighting committee. As 
a result of their work the entire town lights up for Christmas. 
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Armored Cables 


For Safer and More 
Convenient meee 


HAZARD ARMORED THERMOCABLE a 
has heat- -resisting rubber insulation o on each con- 
mechanical protection. insures positive operation 
of control apparatus for heating ‘and air condition 
ing systems and units. oe 


HAZARD ARMORED i \BLE 1 


_ between the eiacichs ‘and spiral Satertocked 
steel armor. A ripcord beneath the paper facilitates 
installation. The insulating etn is inserted at 
cut ends over paper sheath. 


HAZARD FLEXIBLE STEEL CONDUIT © 


y pines 8° This trong bot Mele 


IRING 


Sy 


A complete line, stocked by Electri- 
cal Jobbers. Hazard Insulated Wire 


Works, a Division of The Okonite a A i 4. a D 
Co., offices in principal cities. 
+. 
{ 
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EXECUTIVE COMMITTEE 
TO MEET IN FEBRUARY 


The mid-winter meeting of the NECA 
Executive Committee will be held at Na- 
tional Headquarters in New York City 
on Monday, February 3, 1941. The Labor 
Relations Committee of the Association 
will hold its meeting on the preceding day. 


N. J. LEAGUES 
ELECT OFFICERS 


The various sectional league members 
of the New Jersey Council of Electrical 
Leagues recently held their annual meet- 
ings for the purpose of electing officers to 
guide their affairs during 1941. 

Thomas M. Hunter, president of the 
American Transformer Co., was elected 
president of the Essex Electrical League 
succeeding William A. Shaw, contractor. 
Mr. Shaw is now a delegate to the N. J. 





Council of Electrical Leagues. Edward 
Heidt was named vice-president; Joseph 
Buhl, treasurer and J. H. Stapleton was 
re-elected secretary of the Essex group. 

The Maintenance Division of the Essex 
League elected John Amos, National Lead 
Co., president; William Craig, Lehigh 
Warehouse & Transportation, vice-presi- 
dent. Andrew Jacobus, Crucible Steel Co., 
was named treasurer and Arthur Post, 
S. Hird & Sons Co., secretary, Herbert 
V. Weeks, Crucible Steel Co., is the 
retiring president of this division. 

In the Central Jersey section, the In- 
dustrial Maintenance Association, Central 
Electrical League, elected these officers 
at its recent meeting. S. G. Szabo, 
Ternstedt, Trenton Division, president; 
Uriah Pittman, Hamilton Rubber Co., 
vice-president; E. S. Weed, Wm. R. 
Thropp & Sons Co., treasurer and Ronald 
T. King, Public Service Electric & Gas 
Co., secretary. 


REA RESEARCH FINDS 
CHEAPER SERVICE METHODS 


Speaking before the American Society 
of Agricultural Engineers in Chicago on 
December 5, M. M. Samuels, chief re- 








"| think we should'a had a electrician install this 
kitchen fan, Paw—somehow this don't seem right!" 





OFFICE MANAGER G. L. Thomas, 
of the Electric Motor Repair Co., Water- 
bury, Conn., returned to work after 
recently joining the ranks of the bene- 
dicks and found his company swamped 
with orders from the defense industries. 
This company does about 90 per cent 
of the motor work in the city. 





search engineer of the Rural Electrifica- 
tion Administration announced several new 
developments, a new one kva. transformer, 
a new combination meter and _ circuit 
breaker service unit, a ground testing in- 
strument and a new ground fitting. 

A one kva. transformer with 10 watt 
core loss or less with 3.8 per cent regu- 
lation has been developed that will cost 
about $25 which compares with an aver- 
age price of $40 and an average core loss 
of 24 watts for a 14 kva. service trans- 
former. 

“After line cost has been reduced, it 
was found that REA cooperatives could 
furnish distr*»ution cabinets as part of the 
line construction cost, making it unneces- 
sary to charge it to the cost of house wir- 
ing. The new device combines the meter, 
meter socket and service box, using cir- 
cuit breakers, in one unit,” he said. An 
REA engineer has developed a ground 
testing meter now under production which 
will go on the market at $27.50. The 
meter is direct reading and indicates the 
position of the ground connection. A 
new ground fitting which permits con- 
venient disconnecting for testing ground 
resistance, has also been developed. 


GOULD HEADS COOK 
COUNTY CONTRACTORS 


Elton A. Gould, Jr. was elected presi 
dent of the Cook County (Chicago) Elec- 
trical Contractors Association for 1941 at 
the annual election of officers held on 
December 9th in Chicago. William J. 
Templeman, retiring president, becomes 4 
member of the Executive Committee. 

Other officers elected were: Edward H. 
Wigdahl, vice president; Arthur 
Simons, secretary, and Henry Bell, treas- 
urer. 

Board of Directors elected were: Frank 
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Move the machine— plug in— go! 
It's as simple as that when the plant is equipped with Plugin @ Busducts. The easily-accessible 
outlets, conveniently spaced, make it possible to place machines at any desired location — 
to plug in quickly—and to commence operation without delay. With Plugin @ Busducts, 
use Feeder ( Busduct to provide ample capacity for present and futvre power requirements. 


This is the Modern Way! 
This is the compact, flexible and convenient method for power 
and light distribution. The busducts may be attached to either 
walls or ceilings. Flexibility is provided by suitable elbows, 
tees, end boxes, intermediate feed-in and feed-out boxes — 
all adapted to fit required space or position. Future exten- 
sions may be made readily to existing installations. 

@ Busducts—both Feeder and Plugin types—are made in 
standard 10-foot sections. Each section of the Plugin type is 
arranged with nine plug-in outlets on 12-inch centers. The 
copper bus bars (contained in enclosures of galvanized steel 
or aluminum) are rigidly supported at 30-inch intervals by 
specially designed insulators that assure proper spacing — 
to meet requirements of the National Electrical Code. Con- 
tact surfaces of connecting bars are silver-plated, to prevent 


oxidation. For 2, 3 and 4-wire feeder systems; 250 volt DC, 
S75 volt AC, maximum. 
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@ Sales-Engineers Can Help Manufacturers, 
Architects, Engineers and Contractors 
With Their Distribution Problems 
Their long experience and training are at your service — 
without obligation. Write for the name and address of the 
one nearest you. Also, for Bulletin 61, which contains com- 
plete descriptions, applications and detail drawings of @ 
Busducts . . . Frank Adam Electric Company, St. Louis, Mo. 




















RHEOS TAT S 


FOR EVERY JOB 





The Ward Leonard Pressed Steel 
Plate Type Rheostat is a most 
adaptable control device. It lends 
itself to front or back of board 
mounting, multiple deck assembly, 
concentric operation, and manual 
or motor drive. Thus, whatever 
the control requirements or method 
of operation may be, Ward 
Leonard, with their wide range of 





rheostat mountings and accessories can give you on short notice 
the exact combination to do the job. 


Plate Type Rheostats are described in Bulletin 60. Ring Type 


Rheostats in Bulletin 1105. Laboratory Rheostats in Bulletin 
8002. Send for Bulletins of interest to you. 


WARD LEONARD 
ELECTRIC COMPANY 
Electric Control Devices Since 1892 





Ward Leonard Electric Co., 28 South Street, Mount Vernon, N. Y. 


Please send me your Rheostat Bulletin No. ............:.. 


Pe oon acus 
Pee Gea esa Senne el ae and aka ne BL ew eG 


Me. coasts 
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M. Block, Block Electric Co.; Emil De- 
Haan, Service Electric Shop; Joseph 
Kunst, Principle Electric Co.; Albert Lea- 
vitt, Malko Electric Co.; John F. Lenc, 
Richmond Electric Co.; Edward L. Reeve, 
Reeve Electric Co. ; and George W. Reinke, 
G. W. Reinke Electric Co. 

Herbert Binner continues as Executive 
Secretary of the organization, with head- 
quarters at 160 N. LaSalle St., Chicago. 

The formal induction of officers will be 
held on January 13. 








CRITICAL, Ray Hornbeck of T. H. 
Green Electric Co. of Rochester, N. Y., 
studies stator coils produced on modern 
coil winding equipment. “It is a far 
cry’, he says, “from the days when we 
used to rewind Edison bi-polars.” 





NEW NECA CHAPTER 


A charter has been issued by NECA 
for a new Chapter of 21 members of Na- 
tional Electrical Contractors Association 
in St. Louis, Mo. G. L. Gamp is President 
of this St. Louis Chapter, NECA, and 
R. E. Vierheller is Business Manager. 


PAGELS HEADS 
WISCONSIN IAEI 


Erwin L. Pagels, Whitefish Bay build- 
ing inspector, is the new chairman of the 
Wisconsin Chapter of the International 
Association of Electrical Inspectors. Other 
members of the executive group are Glen 
Fiedler, Green Bay, vice-chairman, and 
John E. Wise, Madison, secretary. 


NECA CONVENTION 
IN HOUSTON 


The NECA Convention at Jacksonville 
voted unanimously to hold the 1941 convet- 
tion in Houston, Texas, but left the selec 
tion of the dates and the convention hotel 
to NECA officers. 
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fies ©=7—Consistent lighting performance 





This “Best-Seeing Light for your customers 
is the Best-Paying Light for you 


“50 FOOT CANDLER” offers... 


1—The “‘best-seeing” light at less cost 

2—Modern appearance 

3—30 to 50% lower installation costs 

4—Reductions up to 80% in plant 
wiring system 

5—Minimum relocation of outlets 

6—Simplified maintenance 


8—Easier and quicker installation 


9—Allowance for future growth — re- . 
duced obsolescence 





MILLER is off to a flying start in ’41 with an inten- 
sive business paper advertising program reaching 
owners, executives, managers and maintenance men 
in industrial and commercial establishments and in- 
stitutions . . . architects and engineers . . . building 
owners and managers . . . public utilities . . . etc. All 
this plus keyed direct mail, engineering literature and 
special merchandising. Work with this campaign, 
and watch it work for you! 


Electrical Contracting, January 1941 





_—_—— lighting must pay the user a 
profit. This business is just that simple. And 
that’s why the news about IVANHOE “50 Foot 
CANDLER” should make so much sense to you. 
It is the first RLM continuous fluorescent light- 
ing system providing 50 foot candles of general 
illumination. This is the illumination authorities 
prescribe for “best-seeing” conditions for most 
lighting needs. And even higher lighting levels 
can be readily worked out where desired. 


This “best-seeing” light is your customers’ 
“best-paying” light because of consistent per- 
formance; greater illumination at no increase 
in cost; economical installation, maintenance 
and operating expense. . . with a plus factor for 
future growth. It’s your “best-paying” light, too 
. ..because you sell more and better lighting for 
less cost . . . secure more jobs through instal- 
lation economies. “50 FooT CANDLER” puts you 
in the picture at the planning stage .. . takes you 
out of competition with individual package units. 


Call on us now for full details about the 
“50 Foot CANDLER”, and call on us at any time 
for other product data, or for help on any job, 
large or small. WRITE... 


THE MILLER COMPANY, Meriden, Conn. 
Pioneers in Good Lighting Since 1844 


A COMPLETE LIGHTING SERVICE 


In addition to Ivanhoe RLM Continuous Fluores- 
cent Lighting, Miller offers a complete line of 
metal reflectors, lighting glassware and fixtures util- 
izing filament and mercury vapor lamps for all in- 
dustrial and commercial lighting requirements. A 
complete lighting service — therefore an unbiased 
lighting service. 


Investigate New MILLER FLUORESCENT TROF- 
FERS, Too . . . Companion-piece to the “50 Foor 
CANDLER,” MILLER TROFFERS represent the 
most advanced form of continuous recessed fluores- 
cent trough lighting. Ideal for acoustical or other 
hung ceiling constructions. Write for new Troffers 
bulletin Sec. 2G. 


“50 FOOT CANDLER” 





RLM Continuous FLUORESCENT LIGHTING 
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AMERICAN INDUSTRY 
DEMANDS THE BEST! 








HIGHEST INTE 














Write for complete bul- 
letin giving detailed in- 
formation on the new 
MITCHELL No. 2026 In- 
dustrial Unit. 


MITCHELL MFG. CO. 


2525 N. CLYBOURN AVE., CHICAGO, ILL. 


A Cxaat Mame tn bi 
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NSITY FLUORESCENT 


MITCHELL 
Filly the Bill 


WITH ITS NEW No. 2026 FIXTURE! | 


=F 5 See ee ee 


FIXTURE YEi DEVELOPED! 









Sa 


HERE’S THE FINEST INDUSTRIAL 
FIXTURE MADE FOR THE NEW 
100 WATT FLUORESCENT LAMPS! 


MITCHELL presents the most powerful Fluorescent 
light fixture yet developed! Designed to meet in- 
dustry's need for higher levels of illumination of 
larger areas, for high-ceiling installations, or wher- 
ever higher light levels than have heretofore been 
obtainable, are in demand. The No. 2026 fixture 
uses two of the new 60-inch 100 watt Fluorescent 
lamps at maximum efficiency. Comes completely 
wired, ready to hang up and plug in. Includes 
2-lamp High Power Factor Ballast, and accessible, 
replaceable FS-6 starters; stroboscopic effect is 
corrected. Unit is superbly engineered and rigidly 
constructed of heavy-gauge prime vitreous steel, 
in blue-black external finish. Reflector has 3 coats 
of finest high-reflecting vitreous porcelain enamel. 
Design provides proper light control with 14° 
angle of shielding; porcelain reflecting surface 
has 79% reflection factor; light output efficiency 
is 95%. For 110-120 volts, 60 cycles AC. 
Fleur-o-lier and Underwriters’ Approved. 


MITCHELL—a great name in Fluorescent lighting 
—manufactures a complete line of quality Fluores- 
cent Fixtures for every type of industrial and com- 
mercial application. These are sold only through 
Franchised MITCHELL Lighting Division Distribu- 
tors. For full details, contact your nearest 


MITCHELL Distributor. 


MITCHELL Fluorescent 
Units bear the Fleur-o-lier 
Label—your assurance of 
Certified Fluorescent Qual- 
ity. 
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Announcement is now made that the Rice 
Hotel in Houston has been selected for 
convention headquarters and the dates are 
set for Monday, Tuesday and Wednesday, 
October 6, 7 and 8 J. S. Copeland, 
President of the Houston Chapter, NECA, 
announces that his committees are already 
making plans for this 1941 convention and 
that they will sponsor an electrical manu- 
facturers’ exhibit as a feature of the con- 
vention. The Rice Hotel is one of the 
largest in the southwest, with ideal facili- 
ties for handling every feature of the con- 
vention. 


COMING MEETINGS 


New York Electrical Trade Show—Second An- 
nual, Hotel New Yorker, New York City, 
February 5-8. 


Wisconsin Electrical Association — Annual 
Meeting, Hotel Schroeder, Milwaukee, Wis., 
February 14 to 15. 


National Electrical Manufacturers Associa- 





tion — Mid-Winter Conference, Palmer 
House, Chicago, Ill, February 17-21. 


Minnesota Electrical Council, Minnesota Elec- 
trical Association, North Central Associated 
Electrical Industries—Winter Convention, 
Hotel Albert, Albert Lea, Minn., Febru- 


ary 20-22. 


NO BOSTON 
SHOW IN 41 


The Electrical Manufacturers Represen- 
tatives’ Club of New England voted, at a 
recent meeting in Boston, to omit the 
Annual Trade Show in 1941. The con- 


| sensus of opinion of a majority of those 


present was that, under the pressure of 
defense work, most manufacturers have 
taxed production lines, are deluged with 
back orders and hence would find it im- 








INCREASED BUSINESS is _ being 
enjoyed by F. W. Steffner, manager of 
the Knoxville, Tenn. branch of the 
Southern Armature & Motor Works 
which has its main office in Chattanooga. 
Much of this work is due to the 
increased use of electricity in the TVA 
area. 
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EVERY OUTLET DESERVES 


a BRYANT oevice 








Ceiling SWITCHES 


These are the “tough job” switches. They operate 
large banks of high-wattage lamps in industrial and 
commercial installations. .. A Bryant ceiling switch 
can take it! Its mechanism is extra durable. The bakelite 
cover is non-corrosive. The link between mechanism 
and pull cord is a bead chain that resists both fumes 
and wear. For information on types and prices for all 
jobs, see your Bryant Catalog No. 40, or write the 
nearest Bryant office. 


SUPERIOR 
WIRING DEVICES THE BRYANT ELECTRIC COMPANY 


Bridgeport, Connecticut 


SOLD THROUGH ELECTRICAL WHOLESALERS NATIONALLY 
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FOUR POINT 
ECONOMY=— 1 


LOW INITIAL 
INVESTMENT 


2 


EASY T0 
INSTALL 


ob 


MINIMUM 
MAINTENANCE 


A 





Below: Type CF, 


Single-phase, out- 
door-type, air-cooled, 
general - purpose 
transformer. 





ng Type CFT, three- EFFICIENT IN 
ase, outdoor-type, - 

Se oled, genes punpese OPERATION 
transformer. 














W henever it is desired to obtain a low-voltage supply from a higher voltage 
circuit you will find AmerTran Type “CF” Air-Cooled Transformers both 
economical and convenient to use. These moderately priced units may be 
installed wherever they are needed—either outdoors or indoors*—without the 
necessity of oil, fire-proof vaults or enclosures. All sizes are equipped with 
either conduit fittings or a built-in junction box to facilitate installation, and 
both single-phase and polyphase types are furnished as a single unit. Avail- 
able in capacities up to 100 Kva. and for potentials up to 2400 volts, all 
ratings offer low initial investment, minimum installation and maintenance 
expense, and low operating cost. Let us send data on equipment to meet your 
needs. Ask for bulletin 1116A. 


* Units rated 15 Kva. and larger for indoor service only. 


Type "CF" Applications 


1. Stepping down power cir- 
cuit voltage to 115/230 
volts for lights, small mo- 
tors or heating elements. 


3. Changing from 3 phase to 6. Insulating one circuit from 
2 phase, or vice versa, on another. 


a power system. 7. Distributing power at 600 


In this way advantage may 
be taken of lower power 
rates for low-voltage loads. 


. Obtaining a 3-wire circuit 
from a 2-wire system. 


. Obtaining low voltage for 


heating, welding, 32-volt 
tools, special lighting, test- 
ing, etc. 


. Balancing load on 3-phase 


systems. 


volts or less. 


8. Reducing light flicker. 


. Obtaining special voltages 


to permit efficient opera- 
tion of equipment. 











AMERICAN TRANSFORMER / \ 
PRODUCTS 
COMPANY 


American Transformer Co. 
manufactures  transform- 
178 Emmet St. 


ers for every industrial, 
electronic and laboratory 
application in sizes up to 
10,000 Kva and for poten- 
tials up to 132 Kv. Other 
products: voltage regula- 
tors, test sets, rectifiers. 


Newark, N. J. 























Manufactured 
Since 1901 
at Newark, N. J. 
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possible to make deliveries on any of 
the new products and developments ordi- 
narily exhibited at the show. 


CONTRACTORS 
RE-ELECTED 


Howard L. Miller, president, Utilities 
Engineering Co., and Sylvan W. Drucker, 
president, Independent Wiring Co., Inc, 
were recently re-elected to represent the 
electrical contractors on the Board of 
Governors of The Electrical Association 
of Philadelphia. Mr. Miller, who was re- 
elected chairman of the Contractors Di- 
vision, is completing his third term as 
vice-president of the Association. 


WISCONSIN 
STANDARDS UP 


The wiring standards of the Wisconsin 
Electrical Code have recently been in- 
creased. The requirements now call for 
No. 12 wire for all circuits supplying cur- 
rent to outlets in the kitchen, dining room 
and other rooms where motors and appli- 
ances are used. The code also requires 
each circuit to be protected with a 15- 
ampere fuse. 


DAMERON NOW 
AN INSPECTOR 


G. V. Dameron, former electrical con- 
tractor of Kansas City, Mo., has recently 
been appointed Chief Electrical Inspector 
of Kansas City. 

Mr. Dameron has been in the electrical 
contracting field for 35 years, 27 of which 
were devoted to his own business. He 1s 
a past-president of the local electrical con- 
tractors association and one of the organ- 
izers and active members of the Adequate 
Wiring Club in this city. 


CONTRACTORS ACTIVE 
IN PROMOTION 


Thirteen electrical contractors of Phila- 
delphia, Pa., took their initial plunge ™ 4 
lighting promotional program, when they 
recently actively participated in a Light- 
ing Campaign sponsored bythe Electrical 
Association of Philadelphia. This is the 
first time the missing link of total support 
was forged, completing the industry cham 
of utility, manufacturer, wholesaler and 
contractor. 
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AUTOMATIC < ELECTRIC 


PRIVATE INTERIOR TELEPHONE SYSTEMS 


Distributed by: AMERICAN AUTOMATIC ELECTRIC SALES COMPANY, 1033 West Van Buren Street, Chicago, Illinois 
Sales and Service Offices in Principal Cities e In Canada: Canadian Telephones & Supplies, Limited, Toronto 
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/- EFCOLITE 


M. 304-48 
4-40 Watt Bulbs 
High Power Factor 


M. 304-24 
4-20 Watt Bulbs 
High Power Factor 
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1941's 
FASTEST SELLER 


—It's just one of a series of new, easy-to- 
hang Efcolite Fiuorescent Units that "Sell on 
Sight." 


There's a reason! New, scientific reflecting areas 
eliminate shadows. Chip-proof, Hi-Bake White 
Enamel reflecting surfaces, yield maximum, efficient 
light. Exterior finishes are smart and durable. All 
these features and many more, make the new Efcolite 
"M" Line the "Best Buy" for 1941. 





SEND FOR 
BULLETIN 


Write, Wire, or Phone for information! 


FGOLITE 





CORPORATION 
TRENTON.N. J. ‘ 











»» HOW TO CONVERT 


CONSTANT SPEED MOTORS 
Into VARIABLE SPEED DRIVES 


- 










By means of REEVES Vari-Speed Jéi anystandard con- 
stant speed motor from fractional.to 144 h.p. can be 
made into a variable speed drive—at tow cost. Exactly 
what you need to provide accurate. speéd control for 
light machinery. Smooth, stepless speed chariges effected by 
turning handwheel. Easy to install. No ‘special“motor shaft 
necessary. Uses either standard section “A” or “B” V-belt, 
depending on size. DEALERS WANTED: Electrical dealers and 
contractors will find a ready market for this speed control unit 
among their customers. Write for dealer proposition. 


REEVES VARI-SPEED Jr. 


REEVES PULLEY COMPANY, Dept. EC, COLUMBUS, INDIANA 
Send Bulletin telling all about the REEVES Vari-Speed Jr. 


Ph acteueeeehinds 6ehensegkenadeesekeeeetedeebasuerndeeisdetbeavees 


Address..... bekeektebitedndadddedavddoskiiweccaeke peribadisbeessentanes 
C) Check if an electrical contractor or dealer. 








He Hews 


[FROM PAGE 40} 


BOOK REVIEWS 





National Electrical Code Handbook 


This fifth edition of the handbook, based on 
the 1940 edition of the National Electrical Code, 
is entirely revised and embodies all the changes 
and additions in the new Code. It restates and 
explains the code rules in simple language, giving 
practical examples of their application. 

Special grouping of the rules makes it easy 
to locate all the regulations relating to a specific 
job. This grouping is divided into six parts with 
a total, of thirty-seven chapters including tables. 
Has a subject and cross index. Part covers 
Definitions; Part II, Approved Types of Wiring; 
Part III, Installation of Materials and Apparatiis; 
Part IV, General Requirements for All Wiring 
Systems; Part V, Special Installations and Equip- 
ment; Part VI, Construction of Materials, Tables 
and Indices. 

The handbook presents the reader with a clear 
concise picture of the meaning and application of 
the National Electrical Code and is intended for 
general use as a reference book by the contractor, 
maintenance man, engineer or anyone interested 
in the design and installation of electrical systems 
and equipment; also as a textbook for individuals 
and classes making a systematic study of the 
Code. National Electrical Code Handbook, Fifth 
Edition: By Arthur L. Abbott. 595 pages: 
5 by 7%, numerous wiring diagrams and 
illustrations. Semi-flexible binding. Price $3.00. 
McGraw Hill Book Company, 330 W. 42nd St. 
New York, N. Y. 


Photo Relays 


This book, written by a consulting engineer in 
the electronic application field, gives a clear con- 
cise discussion on the theory and application of 
photo relays. The text is divided into five chapters 
covering photoelectric phenomena, amplifiers, glow 
discharge tubes, light sources, and applications. 
Chapters are illustrated with charts, wiring 
diagrams and photographs. , 

Presented in simple language, this information 
should be of interest to electrical contractors, 
engineers, plant men and anyone who has occasion 
to specify or use photo electric relays. Phote 
Electric Relays, Their Theory and Application 
By F. H. Shepard, Jr., Consulting Engineer 
Electronic Applications. 28 pages; 6 by ?. 
Paper bound. Price, 25 cents. Allied Control 
Company, Inc., 227 Fulton St., New York, N. , 2 


ome WITH THE seem 
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George Cullinan 
Retires 


George E. Cullinan, senior vice-prest- 
dent of the Graybar Electric Company, 
retired on December 31, 1940, after 39 
years of activé service in that organiza 
tion and a long period of leadership ™ 
the wholesale branch of the electrical 
industry. Mr. Cullinan was chairmal 
of the National Electrical Wholesalers 
Association and also on the executive 
committees of the National Electric 
Light Association and the Society for 
Electrical Development. 
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No. 61 
6A. 125V. S.P. 






No. 41 PL. 
6A. “T” 125V. S.P. 


3A. 125V. S.P. 
Canopy 







No. 276 » 
6A. 125Y. D.P.S.T. 
on-off 





10A. 125V. 
1-off-2-off 


No. 61 M.C. 
6A, 125V. 


Momentary 
Contact 


No. 1010. : 
10A. “T” 125V.S.P. ¢ 


4A. 125V.5S.P. 


y Sea; F 
a Wa ff oa 
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No. 282 G.E. 
2 Circuit 












No. 266 
6A. 125V..D.P.D.T, 
1-2-off 







6A. 125V. D.P.D.T. 
1-off-2-off 























No. 206 : 
6A. 125V. D.P.D.T. 
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M°SGILL Zveter 


A Switch for Every Fluorescent Lightifte Problem 


Don’t risk your reputation or that of the Fluorescent Lighting Manu- 
facturer by installing anything but the best in switches. To replace a 
switch in a Fluorescent fixture is expensive and troublesome. With 
McGILL Levolier Switches dependability is assured, for back of each 
switch are years of experience and an unsurpassed record for trouble- 
free operation in practically every type ‘of mstallation. 


McGILL Levolier Switches In Use Today In Fluorescent Units 


No. Amp. Volt Control 
39 6-A 125-V_ link type, on and off 
41 6-A 125-V_ on and off 
1010 10-A 125-V_ on and off 
276 6-A 125-V_ on and off double pole 
1020 10-A  125-V_ lights any two tubes, or all four, and off 
1029 10-A 125-V_ link type—lights any two tubes, or all four, and off 
1039 10-A 125-V_ link type, on and off 


McGILL Levolier Switches — Recommended by many leaders in the 
Fluorescent Lighting Field, some of which we are listing below: 


Goodrich Electric Company, Chicago, Illinois Edwin F, Guth Company, St. Louis, Missouri 
Garden City Plating & Mfg. Co., Chicago, Ill. F. W. Wakefield Brass Co., Vermilion, Ohio 
Art Metal Company, Cleveland, Ohio Hygrade Sylvania Corp., New York City, N. Y. 
DayBrite Lighting, Inc., St. Louis, Missouri Wheeler Reflector Co., Boston, Massachusetts 
Benjamin Electric Mfg. Co., DesPlaines, Ill. Curtis Lighting, Inc., Chicago, Lllinois 


MSGILL MANUFACTURING COMPANY 


Electrical Division VALPARAISO, INDIANA 
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_In 1930 he received the James H. 
McGraw Award “for persistent and un- 
selfish labor for the education of the 





GEORGE E. CULLINAN 


industry in the economics of distribu- 
tion.” Mr. Cullinan has been in poor 
health for the past two years but is 
now fortunately on the mend. 


Rockbestos Changes 


Rockbestos Products Corporation of 
New Haven, Conn., has made the follow- 
ing changes in its personnel: 

P. QO. Weston, formerly manager of the 
St. Louis sales office has been put in 
charge of the new Pacific Coast sales 
office. His headquarters are 367 Ninth 
Street, San Francisco, Calif. 

J. T. Williams, who was formerly with 
the Chicago office, has been promoted to 
the post of St. Louis territory manager. 

Carle Vande Bogart, formerly with the 
Detroit office, has been transferred to the 
Chicago sales office to replace Mr. 
Williams. 

J. O. Pease has been transferred to the 
Detroit office from the New England 
territory. 

R. G. Newton of the New Haven sales 
office has been assigned to the New Eng- 
land territory. 


Westinghouse Promotions 


Westinghouse Electric & Manufac- 
turing Company has appointed H. V. 
Putman as manager of the transformer 
division, succeeding M. L. Fawcett, who 
has been transferred to the Pittsburgh 
headquarters of the company as staff 
assistant to the general works manager. 
Mr. Putman was formerly manager ° 
engineering at the Sharon, Pa., works. 

J. K. Hodnette has been made mant- 
ager of transformer engineering at the 
Sharon works, succeeding Mr. Putmat. 
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COMMERCIAL MIRALUME 
HF-201 as used by Underwood 
Elliott Fisher Co., Zenith Car- 


buretor Co., and a host of others 


There’s literally no limit to profit opportunities 


on superior-quality HYGRADE MIRALUMES! 





1. THEY’RE EASIER TO SELL! Hygrade 


MIRALUMES offer your customer a combination 
of advantages not found in amy other fluorescent 
lighting fixtures . . . finer light (produced by 
Hygrade’s patented lamp coating) . .. quick, 
trouble-free starting and longer lamp life (as- 
sured by Hygrade’s patented Mirastat starters)... 
lower maintenance (Hygrade’s one-piece easily de- 
mountable reflector and patented lamp holders)... 
performance that’s more dependable at all times! 


2. THEY’RE EASIER TO INSTALL! 
Hygrade MIRALUMES are complete fixtures, cor- 
rected for power factor and stroboscopic effect, 
supplied wired and ready to install. Every Mira- 
LUME is thoroughly pre-tested (with lamps) before 


shipment, so you don’t have to make costly call- 
backs. 
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3. THEY’RE SURER TO SATISFY! 
Hygrade MIRALUMES are quality manufactured — 
better designed and engineered throughout — ap- 
proved by Underwriters Laboratory. Customer 
satisfaction is assured by HYGRADE’S complete 
guarantee on the entire fixture — lamps included! 
WRITE TODAY for information, prices, discounts 


on MIRALUMES. Address: Dept. EC1, Hygrade Sylvania 
Corp., Ipswich, Mass. 








NOTE —amazinsty superior lighting results are obtained in Hygrade 
Fluorescent Lamps by tuning the electric discharge to concentrate its ultra violet 
energy at the precise 2537 Angstrom Unit wave-length most effective in causing 
the porous film (Hygrade patent 2,096,693) to generate a revolutionary new kind 
of light. The development of the electrical discharge used in this extraordinary 
new type of lighting resulted in patents 2,126,787 and 2,201,817, now controlled 
in this field by Hygrade. 

Hygrade Miralumes incorporate the additional advantages of the high power 
factor, low stroboscopic circuit described in Hygrade patent 2,195,114 and the 
quick, trouble-free starting described in Hygrade patent 2,195,115. Practical 
design features that meet the specific needs of industrial and commercial light 
users are described in Hygrade patents D-120,563, D-122,145, D-122,236 and 
D-122,903. 








Gers os 


© Miralumes | 


: 


HYGRADE SYLVANIA CORP., EST. 1901. MAKERS OF HYGRADE INCANDESCENT LAMPS AND WORLD-FAMOUS SYLVANIA RADIO TUBES 
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send you one upon request. 





TIREX 
helps your Safety Record 





All stock sizes of TIREX Cords and Cables now have a 
permanent marking molded onto the “selenium rubber 
armor.” These markings not only identify the cord or cable 
as Simplex - TIREX but also show the size, number of con- 
ductors, type and voltage rating of the cable. 


Here is a further example of the quality and thought 
put into the construction of all TIREX Cords and Cables. 
The seine twine reinforcement, the “selenium rubber 
armor” and now the new complete markings are all evidence 
that TIREX is made for greater safety and efficiency. The 
stock sizes of TIREX are given in complete detail in the 
latest edition of the TIREX catalog. We will be glad to 


SIMPLEX WIRE & CABLE CO. 
79 Sidney Street, Cambridge, Mass. 



















With Only One Screw 
to Tighten 

tHe CLEVELAND 
CONDUIT HANGER 











Gives You a Quicker 
Easier Installation 


* 
“CONVINCE YOURSELF” 


"Sead for Circular 
Giving Full Detelis” 


* 
THE CLEVELAND SWITCHBOARD CO. 


2927 E. 79 S#. Cleveland, Ohic 

















ft SCO 


SOLDERLESS CONNECTORS 


HAVE YOU TRIED 
The New Ilsco Lugs? 








The new design — as 
passed by the Underwrit- 
ers’ Laboratories May 1, 
1940. 


Write for Samples today, 
—Along with the New 
Catalog. 


nemaes No Obligation..... 
ILSCO COPPER TUBE 


AND PRODUCTS, Inc. 


5629 MADISON ROAD —-—--— CIN., O. 
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Edwards and Company of Norwalk, 
Conn., announces the appointment of 
Midwest Equipment Company of 215 
South Twelfth Street, Omaha, Ne- 
braska to handle the sales of its line in 
Nebraska and the Western part of 
Iowa. This office is in charge of A. V, 
Sorensen. A branch of the Midwest 
Equipment Company is located in Des 
Moines, Iowa, which office is in charge 
of F. J. Reinacher. 


John A. Roebling’s Sons Company, 
Trenton, N. J., has announced the ap- 
pointment of W. K. Hanna as manager 
of its Pittsburgh territory, which in- 
cludes Western Pennsylvania and cer- 
tain areas in Maryland, Virginia, West 
Virginia and Kentucky. 

Horace E. Thorn has been made man- 
ager of the Philadelphia branch office. 


The Wiremold Company, Hartford, 
Conn., is now using its new 30,000 sq.ft. 
addition to the plant. 


Cutler-Hammer, Inc., announces the ap- 
pointment of B. H. Chamberlain to the 
Los Angeles sales staff. He was form- 
erly in the Detroit office. 


At a meeting of the Board of Directors 
of Hygrade Sylvania Corp., Walter E. 
Poor was elected executive vice-presi- 
dent in charge of all operations of the 
company. Mr. Poor will make his 
headquarters at the New York City 
offices, located at 500 Fifth Avenue. 


Brown Company has moved its main 
office to Berlin, N. H. H. P. Carruth, 
general manager, will be at Berlin, as 
will all departments of the company ex- 
cept the sales department. The General 
Sales Offices are at 500 Fifth Avenue, 
New York, N. Y. 


Sterling Electric Motors, Inc., has 
opened a New York office at 11 West 
42d Street. Allen A. Adams, eastern 
manager, will make this office his head- 
quarters. 


National Carbon Company, Inc., has 
appointed John M. Spangler as general 
sales manager. He has been with this 
company since 1915. 
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FOUR LAMP FLUORESCENT 


FOR STORES 


TAR-LUX, a fluorescent luminaire, is designed for 

efficient lighting and possesses an elegance that 

blends harmoniously with most types of interior 

decoration. The sturdy construction, traditional of 

all Curtis products, means long, satisfactory ser- 

vice. Quality considered they are reasonably priced. 

e Your customers will like Star-Lux and it will pay 

ete ientie you dividends to recommend this fluorescent lumi- 
struction of canopy. @ naire for remodeling and new jobs. Write today for 


Lower detail shows po- —_ 
ane Ge ae descriptive sheet S-1099. 


interior arrangement. 


Curtis Lighting 
1123 W. JACKSON BLVD. 
NEW YORK <B CHICAGO TORONTO 
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Voltage Tester 


Catalog No. 5000 voltage tester indicates 
voltage by position of pointer in relation 
to a graduated scale. The use of different 
colored bands for each a.c. voltage, to- 
gether with increased travel of pointer at 
higher voltages, makes possible easier 
readings. A.c. is distinguished from d.c. 
by vibration of pointer. Rubber-covered 
lead wires are fitted with hooks and sharp 
points for piercing wire insulation without 
damage. Square D Company, 6060 Rivard 
St., Detroit, Mich. 





\\ 


SQUARE D VOLTAGE TESTER 


Lamp-Shielding Louver 


New lamp-shielding louver for “Stream- 
Liter” fluorescent fixtures has been de- 
veloped. It increases shielding angle to 
approximately 23° in all directions. Louvers 
are steel, designed in “egg-crate”’ con- 
struction and finished in white enamel. 
Two spring clamps on each side rail snap 
over reflector bead to secure louvers in 
position. Available for both twin-lamp 
and triple-lamp. Benjamin Electric Mfg. 
Co., Des Plaines, Ill. 





BENJAMIN LOUVER 
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CRAMER INTERVAL TIMER 


Timer 


This model D2 interval timer is designed 
for the control of industrial equipment 
which can be automatically timed. A 
standard self-starting synchronous motor 
driven interval timer is enclosed in a dust 
tight and splash proof aluminum housing 
arranged for conduit connection and pro- 
vided with full vision window and external 
setting knob. Available in 12 different 
scales, ranging from one revolution in 15 
seconds to one revolution in 24 hours. 
R. W. Cramer Company, Inc., Center- 
brook, Conn. 





OHIO BURNISHER 


Burnishing Tool 


A new burnishing tool for rings and 
commutators has been developed. It hones 
commutator to a fine degree and keeps 
it that way with periodical application. 
Hold burnisher firmly against commutator 
until film or glaze is removed. It will not 
reduce high mica, flat or burned spots. 
Available in six sizes for use with com- 
mutators from 13-in. long to 20-in. long. 
The Ohio Carbon Company, 12508 Berea 
Road, Cleveland, Ohio. 





G-E. MOTORS 


Motors 


A new line of d.c. motors has been de- 
veloped. New design of rolled-steel frame 
and improvements in end-shield and bear- 
ing-bracket construction give protection 
from external damage. Use of Formex 
wire coils and a Glyptal insulating varnish 
provide high resistance to impact, abrasion 
and action of foreign materials. Can be 
furnished with sleeve or ball bearings. 
Open motors are available in constant- 
speed ratings from }$ hp. at 850 rpm. up 
to and including 60 hp. at 1750 rpm. Ad- 
justable-speed ratings from 4 hp. at 
850/3400 rpm. up to and including 15 hp. 
at 500/1800 rpm. V-type double-brush- 
holders permit rotation in either direction 
and a new type lifting lug facilitates hand- 
ling. General Electric Co., Schenectady, 
N. Y. 


Lighting Fixture 


This twin lamp open end fluorescent 
luminaire has been designed for gen- 
eral or supplementary continuous strip 
lighting in low bay industrial areas. 
These type FPC units are available 
only in two lamp spread distribution 
style and use two 40-watt, 48-in. fluores- 
cent lamps. Units consist of hood, re- 
flector, lampholders, lamp starters, and 
ball as equipment. Twin ballast units 
and compensators provide high power 
factor of 95-99 per cent. Arranged for 
rigid or flexible conduit, or chain 
suspension mounting. For continuous 
strip lighting, special end connecting 
bushings are furnished. Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa. 





WESTINGHOUSE LUMINAIRE 
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ae’ GENERAL ELECTRIC 


REDUCES 


LAMP PRICES! 





New savings mean more sales of 


G-E MAZDA FLUORESCENT LAMPS 


VERY day the story of G-E MAZDA Fluorescent 
lamps grows more amazing. So swift has been the 
acceptance of this new, cooler, high-efficiency light 
source—so wide-spread has become its use through- 
out industry—so steady has been the development of 
new G-E manufacturing economies—that again General 
Electric announces lower prices. Again General Elec- 
tric passes its savings along to your customers. 
Now fluorescent light costs less than ever before. 
You can sell more of it—to help speed production, step 
up sales, cut errors. You can install ““windows of day- 


light” everywhere—better work with less eyestrain— 
daytime morale on the night shift! You can provide the 
new higher levels of light needed to keep your cus- 
tomers forging ahead on today’s increased production 
schedules. 


General Electric offers electrical wholesalers a 
wealth of sales helps and direct mail pieces to send to 
stores, factories, offices, and other business prospects 
for “F” lighting. See your nearest G-E Lamp Sales 
Office, or write General Electric Co., Dept. 166-EC-A, 
Nela Park, Cleveland, O. 








Before you sell any type of 
FLUORESCENT LIGHTING 


ask yourself these questions: 


1 Are you stocking a wide 
enough choice of fixtures so 
that you can meet your custom- 
ers’ individual lighting needs? 


2 Is the performance of the fix- 
tures and ballasts and starters 





NEW LOW PRICES ON G-E MAZDA “F” LAMPS 


15-watt T-8 (daylight or whitet) ci- « « eo Bee 
20-watt T-12 (daylight or white+) 
30-watt T-8 (daylight or whitet) 
40-watt T-12 (daylight or white+) 
100-watt T-17 (daylight or whitet) . 
(recently introduced ) 

Prices also reduced on colored G-E MAZDA “EF” Lamps 

+ Standard white (3500°K) 


Jan. 1st, 1941 


NOW 85c 
was $1.25 NOW $1.10 
was $1.25 NOW $1.10 
was $1.90 NOW $1.60 
was $3.75 NOW $3.50 








certified for best lighting re- 
sults by Electrical Testing Lab- 
oratories? 

3 Are you selling G-E MAZDA 
Fluorescent Lamps, which give 
all the efficiencies and econom- 
ies of MAZDA Research? 








a 
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G-E MAZDA LAMPS 
GENERAL & ELECTRIC 
















GENERAL ELECTRIC 
Wiring Devices for Industry 


GE2703 Textolite 
socket—strong where 
strain comes 


GE3329 weatherproof 
socket—for damp loca- 
tions 


GE1166 socket, one- 
iy body—for Mogul 
ase lamps 


GE2971 heavy-duty 
switch, 20.amp. type 





GE2777 four-pole outlet and GE2775 cap, 20 amps., 
250 volts 





GE2999 triple-pole 
switch—1 hp., 550- 
volt, A.C. 





GE3094_three-wire 
body and GE3080 cap 


connector 





G-E branch-circuit 
circuit breaker—15, 
20-, 25 amp. capacity 








GE857 ceiling switch 
for lighting 





GE2268 and GE3239 cable ter- 
minals 


Silvend fuse—helps reduce 
fuse overheating 


You'll find the heavy-duty wiring devices you need for industrial 
wiring in the G-E line—sockets, switches, outlets, connectors, 
extenders, fuses, etc. The quality of these devices is uniformly 
high. They give lasting, dependable service. G-E distributors are 
located at key points all over the country to care for your individual 
needs. 

For further information see the nearest G-E Merchandise Dis- 
tributor or write to Section D-181, Appliance and Merchandise 
Department, General Electric Company, Bridgeport, Conn. 


6) ELECTRIC 


GENERAL 












‘EQUIPMENT AZ| 
Ware 


Cartridge Fuses 


This new line of “Shock-Proof” cart- 
ridge fuses features a casing of hard fibre 
over the entire body of the fuse, eliminat- 
ing the metal and ferrules and permitting 
removal of the fuse without fuse pullers 
and the possibility of shock. Simplified 
construction features only two parts, the 
casing and knife blade, besides the renew- 
able link. A twist readily disengages these 
parts for link renewals. Approved by Un- 
derwriters Laboratories. Available in 250 
or 600 volts, up to 600 amperes in size. 
Warren Lamp Co., Warren, Pa. 


[FROM PAGE 88] 





SOLAR SHOCK-PROOF FUSE 


Fuses 


Underwriters approved 3-AG glass en- 
closed fuses in ratings up to 8 amperes 
for 250-volt a.c. or dic. service or less 
are now being manufactured. Recom- 
mended for use with electric appliances, 
heavy duty power supplies, amplifiers, ra- 
dio, motors. “Sleeve type” 3-AG fuses, 4 
to 8 amps., have separate glass sleeve 
over entire fuse element that takes pres- 
sure shocks under short circuits. Space 
savings are now possible. Littelfuse In- 
corporated, 4757 Ravenswood Avenue, Chi- 
cago, Ill. 





LITTELFUSE FUSES 
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Switch 


A new _ oil-immersed disconnecting 
switch, SF-1, has been developed. It is 
available as an enclosed triple-pole, single- 
throw,  group-operated disconnecting 
switch in the 5000-volt, 600 ampere rating. 
It is for use indoors or outdoors as an 
isolating device for oil circuit breakers or 
motor starters. All terminals and con- 
nections are at least six inches under oil, 
and double-break contacts are used. Oper- 
ating lever, which may be locked either 
open or closed, gives positive indication of 
switch position. An interlock bar on tank 
prevents removal of tank with switch 
closed or line side of switch energized. 
Oil gage is weatherproof. General Elec- 
tric Co., Schenectady, N. Y. 





G-E DISCONNECTING SWITCH 


Sound System 


A new, specially designed Teletalk sys- 
tem for lunch counters to facilitate cus- 
tomer service, save steps and time. Con- 
sists of microphone, amplifier and speaker 
to provide instantaneous one-way communi- 
cation between counter and kitchen. Can 
be enlarged to six microphones and four 
speakers on one amplifier. Microphone has 
mounting clamp, push button, red and green 
pilot lights to indicate when system is in 
use and request for repeat instructions. 
Amplifier has on-off switch, pilot light and 
volume control. Moisture and steamproof 
speaker is for ceiling or wall mounting. 
Webster Electric Company, Racine, Wis. 





WEBSTER COUNTER TELETALK 


Electrical Contracting, January 1941 








BUANDY 
Co 


CONNECTORS 


When it’s a question of making cable taps, 


wise electrical men call for Burndy Tee Connec- 
tors. It takes only a few minutes to install these 
compact connectors — just the tightening of.a nut 


or two and the job’s done. What a saving in time! 


Right -Type QT, takes any combinations of cables. Large bolts and nuts 
make high compression contacts, prevent vibration loosening. 


MAINTENANCE COSTS Low ; 


TYPE V2T TYPE ET - TYPE NT 


- Burndy Connectors are made of alloys specially formulated for high 


. electrical conductivity, mechanical strength and resistance to cOrro- 


_ sion. Before they are released to the consumet, Burndy connect 
_-are tested to make sure they will resist high pullout and vibra 


>and, in fact, carry out our claims in every respect. The 


complete 
: Barody line includes connectors for wires cable, tube, bar and ro 
in a uninsulated ger Write for your free copy 
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Ideal for Fluorescent Wiring 


Solderless, Tapeless Wire Connectors. 

Just strip wires, screw on—that's all! 

No solder, no heat, no open flame hazard. 
Better electrically—stronger mechanically. 

Make craftsmanlike job—no messy joints. 

Sizes for all common wire joints. 

Fully approved: Listed by Underwriters’ Labora- 
tories, Inc. 

Safer. Pass inspection quickly. 


MILLIONS IN USE! 


Me 


SAFE!—Tests electrical and radio 
circuits, motors, fuses, etc. from 80 } 
to 550 volts A.C. or D.C. ' 


IDEAL TEST GLOW | 


IDEAL "HANDY" 


V 


Fish Tape, 
REEL and PULLER 


¢ Prevents breakage—keeps 
fish tape under control. 
Complete with 50 ft. of 
Ve” x .045” tape. 


PRICE—Only $1.50 





IDEAL 
BX ARMOR CUTTER 





Vi 


Cuts armor from 2 or 3 wire No. 12 or 
No. 14 BX in one operation. 


No more nicked insulation, shorts or 
wasted BX. 


Pocket size. Inexpensive. 





“Snap-Tite" 
Switch Box 
SUPPORTS 


Holds switch box in composition 
_—. , 

© screws or special soot 
Fits all standard boxes ae, 






vi 








IDEAL JOIST BORING 
MACHINE 


Easily assembled. 

Bores at any angle through 
joists, rafters, etc. 

No climbing—no stooping—no 
straining. 


Works Iti ft. 
floor level. 


above or below 


Electrical Products Division 
SOLD THROUGH JOBBERS 


IDEAL DRESSER CO. 


1041 Park Avenue Sycamore, Illinois 
“SALES OFFICES IN ALL PRINCIPAL CITIES” 





COMMUTATOR 
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Connector 


A new type of connector for conduits 
and tubing has been developed. Some of 
the features are—connector construction 
of sheet steel; larger shoulder, com- 
pletely closing knockout hole in box; im- 
proved bonding-type lock nut. It is claimed 
that time-wasting splitting of tube ends 
is now impossible. Briegel Method Tool 
Co., Galva, Illinois. 





BRIEGEL CONNECTOR 
X 


Clocks 


Two new synchronous program clocks 
for operating time signals have been de- 
veloped. Type P 512 will operate a sig- 
nal at any five-minute period and Type PD 
124 will operate at any one-minute period. 
Clocks have large 24-hour dial and a one- 
hour dial cam. Pointers, connected to a 
contact arm, ride the dials and permit con- 
tact arm to fall only when preset time is 
reached. Contact can be so arranged as 
to operate a signal either in one ring or 
a coded ring, or for a definite duration of 
time, from 2 to 6 seconds. Units are en- 
closed in dust-proof case. Zenith Elec- 
tric Co., 845 South Wabash Ave., Chicago, 
Ill. 





ZENITH CLOCK 














(FEATURES 
MODELS 


N EW) lpRICES 


A COMPLETE NEW LINE OF 


“AUTOMATIC" 
TIME SWITCHES 
e 


For Your Profit 


Here Are A Few 
NEW MODELS..NEW PRICES 
.Double Pole... $20.00 
Single Pole... $18.00 
Double Pole... $15.00 
30 Amperes...Single Pole... $13.00 
20 Amperes...Single Pole... $12.00 
Portable, Plug-in Models 


10 Amperes...Single Pole... $11.50 
7 Amperes...Single Pole. ... $10.50 


45 Amperes.. 
45 Amperes.. 
30 Amperes.. 


Write For Information 


AUTOMATIC 


Electric Manufacturing Co. 
MINNESOTA 


MANKATO e 
| OIE Ri FO 



































Here’s Another 








This feature 
now found on 
all Signal Wall 
Box Vent Fans 


IMPORTANT 








FEATURE 





Now to stop the motor or to re- 
move it for cleaning requires 
only to pull the plug in the 
switch box. Other superior 
characteristics include quiet 
type fan blades, enclosed 
motor with large wool-packed 
oil reservoir and high air de- 
livery. Write for literature and 
prices. ~ 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all principal cities 
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Switch 


A new line of 100 ampere pull-out type 
service control has been developed. It is 
available with or without branch circuits, 
the 100 ampere pull-out type being rated 
at 230-volts, a.c. Also available with two 
60 ampere pull-outs; and 4, 6 or 8 plug 
fuse circuits rated 115/250-volts. Some 
of.the features are dead-front construction ; 
Bakelite switch base; 3-wire grounded 
solid neutral; new type solderless lugs on 
all 60 and 100 ampere terminals; fuse test- 
ing facilities; plenty of wiring space. De- 
vice comes in surface or flush mounting 
types. Cutler-Hammer, Inc., Milwaukee, 


Wis. 














— aenteestnns canteen 


CUTLER-HAMMER SWITCH 


Cutout Connectors 


The new Shur-Grip pressure connectors 
are an integral part of the cutout base on 
all Shawmut cartridge cutouts. These 
new connectors are compact, easy to wire 
and feature positive electrical connection. 
They are composed of two clamping plates 
fitted with gripping teeth and a twin bolt 
construction to give maximum clamping 
pressure and eliminate possibility of loos- 
ening or heating. Connectors do not ex- 
tend beyond the cutout base and take a 
minimum of wiring space. Furnished as 
standard equipment on all cartridge cut- 
outs above 30 amperes. The Chase- 
Shawmut Company, Newburyport, Mass. 





SHAWMUT CUTOUT 
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FROM WHAT I'VE SEEN, 
THE BETTER THE FITTINGS 
THAT GO INTO A JOB, THE 
BETTER THE REPUTATION 
THAT COMES OUT OF IT 





















CONDULETS 


Condulets are the “stand-out” line of con- 
duit fittings because they’re the line that 


| stands up in service. When you’re wiring 
| a plant for uninterrupted service, it’s easy 


for you to demonstrate that they have an 


| importance all out of proportion to their 


cost. Crouse-Hinds has been building them 

for long-run satisfaction since 1906. 
Condulets assure a rigid joint with per- 

manent ground continuity. They eliminate 


troublesome “almost-fits” and weak joints 
that vibration may afterward shake loose. 
They make a neat, clean job of conduit 
wiring from start to finish. Because there 
are over 15,000 types of Condulets, you’re 
sure of meeting every angle of every job 
with exactly what’s required. They keep 
paying you dividends in the form of “repu- 
tation insurance” years after the contract 
is completed. 





CONDULETS... first because of these features 















FINISH 
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Cast or shape, Te 
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CADMIUM | 
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ZINC PLATED 
2nd protective Coat 
ALUMINUM eer 
tective Coa' me 
3rd Prote = 


Condulets are just one of the top-quality lines of 
wiring supplies you get when you put your require- 
ments up to GRAYBAR. What’s more, GRAYBAR stocks 
help assure prompt service on exactly the type and 
grade of item you want; there’s a lot less occasion 
for buying things that are “almost” what’s wanted, 
just to save time in an emergency. 

Write GRAYBAR for full details on Condulet fea- 
tures, or any other wiring supply requirement! 


OFFICES IN OVER 
80 PRINCIPAL CITIES 


Executive Offices: 
Graybar Building, N. Y. C. 
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LINE OF e é 
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These pic- 

tures can only 
give you an idea of 

the variety, because — 
Penn-Union makes ALL good types. 
A complete line of clamps, studs 
and connectors for all applica- 
tions. For all combinations of 
pipe, rod, flat bar, cable, braid, 
tubing. - 





















Every one a 
DEPENDABLE 
unit of protection 
for personnel and 
equipment — of 
ample capacity, 
high mechanical 


strength, and resistant 
to corrosion, 


Write us in re- 
gard to any 
type of ground- 
ing connector. 





Also the most complete line of 
Service Connectors, Cable Taps, 
Terminal Lugs, Tees, and other 
fittings. Penn-Union is the choice 
of leading utilities and indus- 
trials, contractors, and manufac- 
turers of electrical equipment. 
Sold by Leading Jobbers 


Write for Catalog 


PENN-UNION 
ELECTRIC CORPORATION 


ERIE, PA. 


JIVE 


UNION 


Conductor Fittings 








Nas 
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Lighting Fixtures 


A new “EV” series of explosion-proof 
lighting fixtures, which comply with re- 
quirements of Class 1, Groups C and D, 
hazardous locations, has been developed. 
The sectionalized type of fixture construc- 
tion permits easy and rapid installation, 
it is claimed. Some of the features are 
connection block, shock-absorbing socket, 
inner reflector, Pyrex globe, and cast Dur- 
aluminum guard. Relamping is done by 
loosening thumb screw and removing globe 
holding assembly. Appleton Electric Com- 
pany, 1701 Wellington Ave., Chicago, IIl. 





APPLETON LIGHTING FIXTURE 


Magnetic Brake 


A magnetic brake capable of withstand- 
ing salt water action in marine service has 
been added to this line of standard indus- 
trial d.c. magnetic brake. Although de- 
signed primarily for marine service, it 
may be used in other applications when a 
water tight brake is required. It is known 
as Type DW marine brake, and is avail- 
able for operation on 115 and 230-volt 
d.c., with continuous duty torque ranges 
from 15 to 1350 poundfeet. Shunt coils 
are standard and low voltage coil and 
series resistor are used to obtain fast oper- 
ation. Metal shields cover brake wheel 
and house operating coil. Watertight en- 
closures for entire brake are also available. 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa. 





WESTINGHOUSE MAGNETIC BRAKE 





Just off the press! 
THE NEW 
NATIONAL 
ELECTRICAL 
CODE HANDBOOK 


COVERING THE NEW 1940 CODE 














By Arthur L. Abbott 


FULLY REVISED 
FIFTH EDITION 


585 pages, 5 x 7%, 
Illustrated, $3.00 


ERE is the elec- 

trical contractor’s 
job book almost com- 
pletely re-written in 
accordance with the 
new 1940 Code re- 
quirements, planned to 
enable electricians to 
understand the new 
rulings of the National 





IMPORTANT 


Electrical Code and to NOTE 
do work in accordance 
with the Code. The new 1940 


Code _ contains 
more changes 


Simplifies the Code 
for quick, easy than any previ- 
application ous Code, and 
It restates rules in | the new ABBOTT 
simple language, plus | covers fully 
explanations, practical os + - of 
directions, and _ dia- are) eee 
grams, showing what 
the rules mean and 
how to apply them. Jt groups rules in 
special arrangements, making it easy to 
find ALL rules applying to any given job. 











Some features of this new edition 


@ Contains a handy reference table that shows 
at a glance just what lighting and appliance 
loads may be connected to each of the five 
types of branch circuits described in Art. 210. 


Concisely explains complicated new rules in 
the Code under which 17 difficult types of 
insulated conductors are recognized. 


@ Clarifies provisions relating to carrying capa- 
cities, rubber-insulated wires, small-diameter 
wires for re-winding insulations for extra 
high temperatures, etc. 


Presents the motor wiring and protecting 
tables, always an important feature of the 
Handbook, in a new form which makes easy 
the solution of problems which arise when 
determining the rating or setting the fuses 
or circuit breakers protecting motor branch 
circuits. 


yeseeeesM ail this coupon today for === 


10 DAYS’ FREE 
EXAMINATION 


McGraw-Hill Book Co., Inc., 
330 W. 42nd St., N. Y. 


Send me Abbott’s National Electrical Code Hand- 
book for 10 days’ examination on approval. In 10 
days I will send $3.00 plus few cents postage, OF 
return book postpaid. (Postage paid on orders ac- 
companied by remittance. ) 


GID Sndic cc cccetestedcdsdacsctcnses E.C. 1-41 


(Books sent on approval in U. S. and 
Canada only.) 
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“Electrifugal” pump is an_ all-in-one 
centrifugal pump designed as a complete 
pump and motor unit on one shaft and one 
housing. It has one piece cast iron motor 
yoke and pump bracket. Motor design 
meets NEMA specifications for splash 
proof motors. Totally enclosed, fan cooled 
motors and explosion proof motors are 
also available in this type. Available in 
sizes from 1 hp. to 10 hp. incl. at 3500 
rpm.; ? hp. to 74 hp. incl. at 1750 rpm. 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

















ALLIS-CHALMERS PUMP 


Lampholder 


These new devices were developed for 
the 4 and 6 watt fluorescent lamps which 
were designed especially for business ma- 
chines, berth lights, cabinet lighting, por- 
trait lighting. There are two identical 
lampholders, one being right hand and the 
other being left hand as far as position of 
contacts is concerned. Bryant Electric 
Company, Bridgeport, Conn. 





BRYANT MIDGET DEVICES 


Fitting 


An outdoor receptacle fitting has been 
added to this line of weathertight conduit 
fittings, for use in rural electrification wir- 
ing. It is made in two types with one hub 
or straight through with two hubs, com- 
plete with 15 amp. 125-volt or 10 amp. 
250-volt receptacle. It also has lift cover. 
It will take standard attachment plug caps. 
Appleton Electric Company, 1701 Well- 
ington Ave., Chicago, III. 





APPLETON FITTING 
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For Higher Levels of Illumination 
= ot 6 TWO NEW TWIN-LAMP 


s 
ELECTRICAL T TIN 
authenticity and performance. W 4 a cE L - A 


2 L M FLUORESCENT UNITS 
For the New 60°, 100-Watt Type F Lamps 





Every Wheeler RLM Fluores- 
cent Unit bears the RLM 





These new Wheeler RLM Fluorescent Lighting Units are designed and manufactured 
to conform with the rigid specifications established by the RLM Standards Institute. 

Units are available in the following styles: 

1. A standard RLM Unit, without apertures. 

2. An RLM Diffuser Unit with apertures to allow some light emission to the ceiling, 
thereby eliminating sharp contrasts between ceiling and working plane. 
These larger size Fluorescent units, when installed at the conventional 10’ spacing 

and mounting heights, furnish the higher levels of illumination so essential to many 

manufacturing requirements. Also, in locations where the ceilings are higher than 
average these new units will provide adequate levels of illumination. 

RLM Units are recommended for use with the new 3500° K White Fluorescent 
Lamp, and can be used in any industrial locations where efficient high level illumina- 
tion in required. They are extremely efficient, cooler in operation, easily installed, 
and easily serviced. The units, which employ two 100 watt, 60” Fluorescent Lamps are 
supplied complete with high power factor Tulamp ballasts for either 110-125 volt, 
199-216 volt, or 220-250 volt operation. All units are supplied complete with Mogul 
Bipin Twist-turn lamp holders and removable starter switches. 


The total wattage consumption of these units when equipped with two lamps will 
be approximately 235 watts. 


Unit features: 
Shielding angle of 14 degrees. 
Porcelain Enamel reflecting surface with reflection factor of 79%. 
Light output efficiency of 75%. 
Corrected for power factor and flicker. 


Complete Information Sent on Requesi 


Distributed Exclusively Through Electrical Wholesalers 


WHEELER REFLECTOR COMPANY 


275 CONGRESS ST., BOSTON, MASS. 


NEW YORK ATLANTA CLEVELAND 
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OFTEN IMITATED 
... NEVER EQUALLED 


AWS that grip like a vise—knives 
that shear through the toughest wire 
—handles with just the right spring for 
comfort—that’s Klein pliers! 
Ask any man who knows good tools 
—he’ll tell you, “Klein’s for satisfac- 
tion” —every time! 


Your copy of the Klein Pocket 
Tool Guide will be sent on 
request. 





DISTRIBUTED THROUGH JOBBERS 
Foreign Distributor: 
international Standard Electric Corp., New York 


mm (ig & Sons 
eet  Caicage IB USA 
$200 Belmont A 


venue, Chicano, Illinois 
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Fluorescent Fixtures 


With these new fluorescent fixtures it 
is claimed that installation and mainte- 
nance costs are reduced. Series L 144-48 
utilizes four fluorescent lamps and is avail- 
able in both 40 watt and 20 watt sizes. 
A shielding cylinder of reeded satin etched 
glass is used. Exterior and canopy are 
finished in aluminum. Reflecting surfaces 
are baked white enamel. Lamps are so 
arranged that a portion of light is directed 
toward ceiling. Efcolite Corporation, 
Trenton, N. J. 











EFCOLITE FIXTURES 


Meter Channel 


These circuit breaker meter channels 
have been developed for use in resi- 
dential and some commercial buildings. 
Channels house socket type meters and 
circuit breakers to provide positive 
short circuit and overload protection. 
Indoor units may be flush or surface 
mounted. Outdoor units are provided 
with raintight cover. Channels are 
made to meet all electrical and dimen- 
sion requirements. Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. 


























WESTINGHOUSE METER CHANNEL 



















MINERALLAC HANGER 





Conduit 34”—2!/2” 
Cable to 2!/9” (with Bushings) 


Cadmium and Everdur 
MINERALLAC JIFFY CLIP 





Sizes from .250" O.D. Tubing 
to 11/4," conduit. 


See your Jobber 


New York City Office 
Theodore B. Dally 
50 Church Street 


MINERALLAC ELECTRIC CO. 
| 25 N. Peoria St. CHICAGO 














Synchronous 


ELECTRIC TIME SWITCHES 





CONTRACTORS LIKE THEM BECAUSE: 
they are dependable and easy to install 


USERS LIKE THEM BECAUSE: 


of economical operation and low cost 


The Badger line of Time Switches is always 
in demand by Contractors who want a 
— ——, and the right type for a 
specific need. They know from experience 
that this is the line that gives them success- 
ful, profitable installations. They know 
when they install Badger Synchronous Elec- 
tric Time Switches for their customers they 
are giving them complete  satisfaction— 
accurate timing, economical operation, de- 

mdable service. You can’t wrong on 

adger. Write for more particulars or see 
your Wholesaler. 


RELIANCE AUTOMATIC LIGHTING COMPANY 


1937 MEAD STREET RACINE, WISCONSIN 
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Transformer 


This transformer, called Safety Tran, is 
designed to reduce deaths and accidents 
that occur in handling electric extension 
cords in wet and damp places. A small 
cylindrical device. Case is said to be 
water and moisture tight. A hook is pro- 
vided on one end to carry and hang it 
where convenient. To use, plug one set 
of wires in any 110 or 115-volt receptacle, 
hang device by hook on BX receptacle. 
To other end of transformer the light 
extension cord is attached. It reduces any 
110 or 115-volt current down to 6-volts. 
The Newark Transformer Co. 
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Magnetic Starters 


A new line of across-the-line magnetic 
starters have been developed. These are 
for use with multi-speed squirrel cage 
motors of from 220- to 600-volts, 1 to 
100 hp. Different speeds are obtained by 
changing connections to motor so as to 
change its number of poles. Starters are 
available for following types of multi-speed 
motors in 2, 3 or 4 speed types—constant 
horsepower; constant torque; variable 
torque ; single winding motors ; double wind- 
ing motors. Features include pushbutton 
speed selection, overload protection, low 
voltage protection, “De-Ion” arc quenchers, 
and front of board wiring with accessible 
terminals. All sizes available in standard 
or dust-tight sheet steel enclosures. West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 











WESTINGHOUSE STARTERS 
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“RAGGED ARMIES” 


(of electrical control equipment) 


CAN’T WIN Bos¥ies 


But, look at these pictures of NEW Trumbull Motor Control 
Centers . . . standardized units that put together just like a kid’s 
building blocks. 


TIME-SAVINGS in ordering . . . installation . . . wiring and 
hook-up to machines. 


SPACE SAVINGS, with trim, efficient, centralized control units, 
instead of a “ragged army” of unrelated equipment. Push- buttons, 
of course, for remote control from operating stations ... perfect 
set-up for multi- motor machines. 


FLEXIBILITY when you have to expand (or contract), relocate 
or change-over. Control units can be re- grouped in sections or sec - 
tions re - grouped in the plant. 


And think of the EASE of ordering these completely stand - 
ardized control units for rapid installation. 


Equipment like this will help solve your defense speed-up 
problems... and quickly open up electrical bottlenecks. 






















Here is a Control Unit, 
containing sizes 1, and 
2 Combination Motor 
Starter Units,togetherwith 
several units of special con- 
trol equipment. 





Inset shows individual 
size 2 Combination unit. 


o assorted. 








THE 
TRUMBULL 
| ELEC. MFG. CO. 











EW YORK - PHILADELPHIA - BOSTON - CHICAGO - DETRONT - LUDLOW, KT. TTLANTA ~ MASWVILLE - LBS AMOELES - SAN FRAMCISCO - SEATTLE 

















Here is the way individual units assemble in 
the section trough... 5 size 1; 3 size 2 or 
2 size 3 motor starter combinations or all sizes 
















OFTEN IMITATED 
... NEVER EQUALLED 





AWS that grip like a vise—knives 

that shear through the toughest wire 

—handles with just the right spring for 
comfort—that’s Klein pliers! 

Ask any man who knows good tools 
—he’ll tell you, “Klein’s for satisfac- 
tion” —every time! 

Your copy of the Klein Pocket 
Tool Guide will be sent on 
request. 





DISTRIBUTED THROUGH JOBBERS 
Foreign Distributor: 
International Standard Electric Corp., New York 


wtuo MK TEIN & Sons 
rer Chicage IH USA 
3200 Belmont Aver 


IIlinors 


nue, Chicago 
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Fluorescent Fixtures 


With these new fluorescent fixtures it 
is claimed that installation and mainte- 
nance costs are reduced. Series L 144-48 
utilizes four fluorescent lamps and is avail- 
able in both 40 watt and 20 watt sizes. 
A shielding cylinder of reeded satin etched 
glass is used. Exterior and canopy are 
finished in aluminum. Reflecting surfaces 
are baked white enamel. Lamps are so 
arranged that a portion of light is directed 
toward ceiling. Efcolite Corporation, 
Trenton, N. J. 











EFCOLITE FIXTURES 
- 


Meter Channel 


These circuit breaker meter channels 
have been developed for use in resi- 
dential and some commercial buildings. 
Channels house socket type meters and 
circuit breakers to provide positive 
short circuit and overload protection. 
Indoor units may be flush or surface 
mounted. Outdoor units are provided 
with raintight cover. Channels are 
made to meet all electrical and dimen- 
sion requirements. Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. 





| ———— 


a 


























WESTINGHOUSE METER CHANNEL 








MINERALLAC HANGER 





Conduit 34”—2!/>” 
Cable to 2!/,” (with Bushings) 


Cadmium and Everdur 
MINERALLAC JIFFY CLIP 





Sizes from .250" O.D. Tubing 
to I1/," conduit. 
See your Jobber 


New York City Office 
Theodore B. Dally 





50 Church Street 


MINERALLAC ELECTRIC CO. 
| 25 N. Peoria St., CHICAGO 














Synchronous 


ELECTRIC TIME SWITCHES 








CONTRACTORS LIKE THEM BECAUSE: 
they are dependable and easy to instal! 


USERS LIKE THEM BECAUSE: 
of economical operation and low cost 


The Badger line of Time Switches is always 
in demand by Contractors who want degen’ 
ability, —, and the right type for a 
specific need. They know from experience 
that this is the line that gives them success- 
ful, profitable installations. They know 
when they install Badger Synchronous Elec- 
tric Time Switches for their customers they 
are giving them complete  satisfaction— 
accurate timing, economical operation, de- 

mdable service. You can’t wrong on 

adger. Write for more particulars or see 
your Wholesaler. 


RELIANCE AUTOMATIC LIGHTING COMPANY 





1937 MEAD STREET RACINE, WISCONSIN 
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Transformer 


This transformer, called Safety Tran, is 
designed to reduce deaths and accidents 
that occur in handling electric extension 
cords in wet and damp places. A small 
cylindrical device. Case is said to be 
water and moisture tight. A hook is pro- 
vided on one end to carry and hang it 
where convenient. To use, plug one set 
of wires in any 110 or 115-volt receptacle, 
hang device by hook on BX receptacle. 
To other end of transformer the light 
extension cord is attached. It reduces any 
110 or 115-volt current down to 6-volts. 
The Newark Transformer Co. 
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Magnetic Starters 


A new line of across-the-line magnetic 
Starters have been developed. These are 
for use with multi-speed squirrel cage 
motors of from 220- to 600-volts, 1 to 
100 hp. Different speeds are obtained by 
changing connections to motor so as to 
change its number of poles. Starters are 
available for following types of multi-speed 
motors in 2, 3 or 4 speed types—constant 
horsepower; constant torque; variable 
torque ; single winding motors ; double wind- 
ing motors. Features include pushbutton 
speed selection, overload protection, low 
voltage protection, “De-Ion” arc quenchers, 
and front of board wiring with accessible 
terminals. All sizes available in standard 
or dust-tight sheet steel enclosures. West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 











WESTINGHOUSE STARTERS 
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“RAGGED ARMIES” 


(of electrical control equipment) 


CAN’T WIN 


INDUSTRY'S 
EXPANSION 
BATTLES 


But, look at these pictures of NEW Trumbull Motor Control 


Centers. ns 
building blocks. 


TIME-SAVINGS in ordering . . 


standardized units that put together just like a kid’s 


. installation . . . wiring and 


hook-up to machines. 


SPACE SAVINGS, with trim, efficient, centralized control units, 


instead of a “ 


ragged army”’ of unrelated equipment. Push- buttons, 


of course, for remote control from operating stations ... perfect 
set-up for multi- motor machines. 


FLEXIBILITY when you have to expand (or contract), relocate 
or change-over. Control units can be re-grouped in sections or sec - 
tions re - grouped in the plant. 


And think of the EASE of ordering these completely stand - 
ardized control units for rapid installation. 


Equipment like this will help solve your defense speed-up 


problems... 


and quickly open up electrical bottlenecks. 








Inset shows individual 
size 2 Combination unit. 






















Here is a Conmet Unit, 
containing sizes 1, and 
2 Combination pee 
Starter Units,togetherwith 
several units of special con- 
trol equipment. 






Here is the way individual units assemble in 
the section trough... 5 size 1; 3 size 2 or 
2 size 3 motor starter combinations or all sizes 
assorted. 








THE 
TRUMBULL 
ELEC. MFG. CO. 





PLAINVILLE 
CONN. U.S.A. 









KEEP Alert ELECTRICALLY 
use your TRUMBULLAIDS 





WEW YORK - PHILADELPHIA - BOSTON - CHICAGO - DETROIT - LUDLOW, KY. - TTLANTA ~ MASWMLLE - LOS ANGELES - SAN FRARCISCO - SEATILE 














































WOLVERINE 
SOLDERING LUGS 


®@ High-Conductivity 
@ Square-End 


@ Uniform 
Dimensions 


BUY FROM YOUR JOBBER 




















Acme engineers have co-operated with 
the research engineers of leading fixture 
and lamp manufacturers from the very 
inception of fluorescent lamps. The ex- 
perience thus gained naturally has led 
to design innovations in Acme Fluorescent 
Ballast units that assure long-life, hum- 
less, trouble-free performance. 

Test Acme Fluorescent Ballasts and com- 
pare their performance. Or, use Acme 
engineering service to improve your de- 
signs. 

Write for Acme Fluorescent Ballast litera- 
t e 


THE ACME ELECTRIC & MFG. CO. 


36 WATER STREET + CUBA, NEW YORK 


Acmo<tii>t lectric 


¢. 
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Switch 


A new type main circuit crane safety 
limit stop, to prevent overtravel of crane 
hook when hoisting, has been developed. 
It operates by means of a counter weighted 
lever and a suspended reset weight. Taps 
are provided in resistor to adjust braking. 
When limit stop is in tripped position, a 
by-pass circuit is established which per- 
mits backing out of limit at slow speed. 
Among the features are quick make and 
quick break tripping mechanism; enclosed 
case withstands rain, snow, ice and dirt; 
neoprene gasket makes switch waterproof 
for outdoor installations; limit stop may 
be mounted in any of four quadraats. Rat- 
ing is 100 hp. at 230-volts dc. Cutler- 
Hammer, Inc., Milwaukee, Wis. 
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CUTLER-HAMMER SWITCH 


Stud Connector 


This insulated stud connector, Type 
ZMDZ, has been designed for joining sev- 
eral cables to smooth or threaded stud. 
Cables are gripped by compression cone 
clamping elements. Stud is gripped by 
compression cone, threaded to screw onto 
stud. Insulation of connector is com- 
pleted by taping exposed metal parts or 
insulating sleeves can be furnished. It 
can be used in underground distribution 
systems, at network protectors or on sec- 
ondary terminals of underground trans- 
formers. Burndy Engineering Co., Inc., 


459 East 133d Street, New York, N. Y. 





BURNDY STUD CONNECTOR 











Every phase of electrical 
maintenance and repair work 


covered in this NEW Library 






5 volumes 
of practical 
how-to-do-it information 


Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks. 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have wher 
anything goes wrong. Liberal use has been 
made of practical data and practice in re- 
pair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these methods. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 
and diagrams 


These books show you how to 


—instalt all types of motor and generator 
units; 
—locate breaks in armature windings and 
do a workmanlike job of rewinding; 
—know just what is wrong with an elec- 
trical machine and take charge of in- 
stallation and maintenance work; 

—make accurate tests of switchboards 
and apparatus and correctly balance 
the power with the load; 

—handle every sort of wiring job; 

—show competence, whether it be in the 
use of a Stillson wrench or a Wheat- 
stone bridge. 


New trouble-shooting book 


Now, in addition to four well-known practical 
books on all details of testing, connecting, rewind- 
ing, installing and maintaining electrical machin- 
ery, the Library includes Stafford’s Troubles of 
Blectrical Equipment, a new book full of helpful 
maintenance information, special trouble-shooting 
charts, explanation of symptoms and causes of 
machinery troubles, specific remedies, etc. This 
revised library gives you the ability to handle 
bigger jobs with surety of results. 


10 days’ examination 
Easy monthly payments 


We want you to examine this Library for 10 days. If 
you don’t want them at the end of that time, there's 
no obligation to keep them. On the other hand if you 
decide you want the help these books can give, start the 
small monthly payments then, and-in a short time the 
books are yours, right while you have been using them. 
Send the coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 

330 W. 42nd St., New York, N. Y. 

Send me Electrical Maintenance and Repair Library, 5 
volumes, for 10 days’ examination. If I find the 
satisfactory, I will send you $1.00 in 10 days, and $2.00 
& month until $15.00 has been paid. Otherwise I will 
return the books postpaid. 





GRUMRRED  ccccccccccccceccocescovececcososcescececcose 


DO GP TDIIEE oe 000.006.0080 6006.0006kseencr secesees 


DOE nivkcdsnssnctnsevoncnscoscsecsonsetes F.C, 1-41 
(Books sent on approval im U. 5S. sud Canada only.) 
— oataneeiall 
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Lighting Unit 


This “50 Foot Candler” gives continu- 
ous fluorescent lighting for general illumi- 


nation. Available in either single or 
double length wiring channels for two or 
three 40-watt lamps. Units may be run in 
continuous line suspended by chain, wire, 
rod or conduit, or close up to ceiling. 
Multiple knockouts provided at top of 
channel for different size cables. Each 
length of wiring channel to which reflec- 
tors attach, is wired with operating auxil- 
jaries, sockets, etc. The Miller Co, 
Meriden, Conn. 








MILLER 


“50 FOOT CANDLER” 


Attachment Plug 


A new Receptaplug for non-carpeted 
floors or rugs has been developed. It is 
for use where 290 floor tread is used be- 
neath floor covering and can be reached 
to change its position. Receptacle mor- 
tises into floor. Rubber capped plug is 
inserted flush into it leaving no bulge. 
Plug will not fit standard lighting recep- 
tacles, thus preventing the possibility of 
shorting lighting line. Receptaplug is 
furnished without cord and floor! push. 
Edwards and*Company, Norwalk, Conn. 





EDWARD RECEPTAPLUG 


Mercury Switch 


Two new unbreakable mercury switches, 
Nos. A-5M and A-10Z, have been de- 
veloped. Both have new internal construc- 
tion characteristics that enable them to 
Carry greater currents than regular Dura- 
kool switches with same dimensions, it 
is claimed. A-5M has a small required 
angular tilt for operation and maintains 
it under heavy overload. Also adapted to 
snap acting mechanisms, as well as tilt 
action. Durakool, Inc., Elkhart, Indiana. 

















DURAKOOL MERCURY SWITCH 
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GE MULTE S 


The Conduit Boxes with 
a Thousand Uses 


Branch Multilet 


Shallow Multilet 


Deep Multilet 


and Typical Cover 


Designed to accommo- 
date surface-type wir- 
ing devices. Can also 


and Typical Cover 


Designed for branches, 
junctions, pull work or ex- 
tensions. 


and Typical Cover 


Designed to accommo- 
date flush-type wiring 
devices. 





be used for same 
purposes as Branch 
Multilet. 


You can make endless combinations of conduit boxes right 
on the job with Multilets. The three boxes in the Multilet line 
plus two couplings and a few covers take the place of countless 
cast iron conduit boxes each designed for only one condition. 


Multilets, formerly called Spraguelets, have been proving 
their worth for 20 years. You don’t need a large stock of con- 
duit boxes for interior work. Use Multilets in any one of a 
thousand ways for exposed wiring in rigid conduit or E.M.T., 
for concealed wiring, and for BX or flexible conduit wiring. 


Multilets are ideal for both new work and for making changes 
and repairs. They may be attached rigidly to conduit with no 
other support neces- 7 a ee ee ge pan 


a e 
Sary of they 7 b General Electric Company 


= 


used as ordinary outlet | Section C-181, Appliance and Merchan- | 
boxes. dise Department 
| Bridgeport, Connecticut | 

: For further informa- | Sirs: Please send me information on G-E | 
tion about time-saving, Multilets. 
stock-saving Multilets | - | 
a i rr a 5 aaa are | 
Merchandise Distribu- | Pe ae ee ee | 
tor or mail the coupon 
below. CR. ID insiestintioapniaiinnen 


GENERAL { ELECTRIC 
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INDUSTRIAL 
FLUORESCENT UNITS 


@ WE PRESENT the Smithcraft Industrial Unit . . . especially designed to 
combine maximum good lighting and maximum lighting efficiency with mini- 
mum cost... for factory, showroom and mill installations. Simplicity of ap- 
pearance and maximum utility combine to give years of better, more practical 
lighting service. 


Body of unit comes in either bronze or aluminum; reflector is in baked white 
enamel. Wired with "Tulamp" ballast for high power factor correction and 
“stroboscopic flicker" elimination. Fully grounded, and bears label of ap- 
proval of Underwriters’ Laboratories, Inc. Lists for $18.95. 

Aluminum No. FA2-40, Bronze No. FB2-40 





Smithcraft simplified Fluorescent Strip with "ROLOK'' Snap-On feature, is de- 
signed for quick and simple assembly, wiring and erection. Equally adaptable 
for either individual or continuous installations. 





Write for complete catalog showing Strip, Reflectors, and 
Industrial Units. 


A. L. SMITH IRON COMPANY 


CHELSEA (Dept. F) 


MASSACHUSETTS 

















PLUGS AND RECEPTACLES 
VAPORTIGHT FIXTURES 
FLOODLIGHT PROJECTORS 


AIRPORT LIGHTING 
EQUIPMENT 


* tact with fuse clips. 


Write for bulletins with 
complete listings 





THE PYLE-NATIONAL heating. 
COMPANY 


1344 North Kostner Avenue 
CHICAGO, ILLINOIS 


JAMESTOWN, N. Y. 
1909 - Established - 1909 

















YLETS MONARCH 
SPRING CLIPS 

The improved heavy- Effective— 

duty conduit fittings a 





® For tightening fuse con- 


Prevents fuse failures and 
charring of fuse casings— 
that result from terminal 


MONARCH FUSE CO., INC. 














EQUIPMENYYZ Os 


Receptacle and Plugs 


The “ESH” series of explosion-proof 
sealed hospital receptacles is designed for 
use in hospital operating rooms. All wire 
leads are sealed and connections made in 
Unilet body. Adjustments for surface 
mounting is provided by an adjustable 
sleeve in Unilet. Receptacle member is a 
sealed unit with an inter-locking switch, 
whereby plug may be inserted or with- 
drawn only when switch is in “off” posi- 
tion. Rating is a.c., 2-wire, 3-pole, 10- 
amp., 125-volt; 4 hp. 115-volt. Appleton 
Electric Co., 1701 Wellington Avenue, 
Chicago, IIl. 
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APPLETON RECEPTACLE 





G-E GERMICIDAL LAMP 


Germicidal Lamp 


A new yard-long 30-watt germicidal 
lamp designed to kill air-borne bacteria. 
It is a clear glass tube l-inch in diameter. 
It uses one transformer and is equipped 
with medium bipin base at each end. This 
ultraviolet emitting source kills bacteria 
because it generates invisible rays some- 
what shorter in length than the shortest 
found in summer sunlight at earth levels. 
Recommended for use wherever people are 
massed indoors. Tubes will kill bacteria 
only on those areas subjected to the 
lethal radiation. General Electric Lamp 
Department, Nela Park, Cleveland, Ohio. 
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52 Pages of Up-to-Date 
uying Data for You! 


238 Manufacturers unite in this new edi- 
tion to give you helpful catalog data on 
hundreds of electrical and 

allied products 























































2-Lict RLM rixture 
NEW 100-WATT FLUORESCENT LAMP 


For higher levels of industrial illumination. Made with or without apertures 
which direct 2% of light upwards and reduce brightness contrast. Patented 
: lamp holders on either side of control housing, an exclusive OAMCO feature, 
provides safe place for lamp while cleaning reflector. 


Send for New OAMCO Cat. #98 


OVERBAGH & AYRES MFG. CO. 


Charter Member, RLM STANDARDS INSTITUTE 


411 S. CLINTON ST. CHICAGO, ILL. 


for the 













Pressure 
Type 


Catalog Nos. 
1952 to 1974 


Each lug fits several wire sizes. Full line 
ranges from No. 1 to 2,000,000 C.M. Catalog 
No. 3LC shows this and a full line of Solder- 
less Lugs and Connectors of all types. 


DELIVERY FROM STOCK 








KRUEGER 
ae K&H 


hep te) tl Solderless 
iar, CONNECTORS 


CINCINNATI, 
OHIO 











Profit by USING 





Dependable Porcelain 


OUTLET BOXES 





* Glazed and unglazed styles conforming to all 
existing standards of di i pacing, posi- 
tion of knockout holes, and mounting screws. 
High mechanical and electrical efficiency. 


Contractors who use these products not only estab- 
lish themselves most securely with their customers 
but also build their business by making each job 
a true quality one. Send for bulletin. 








ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILL. 


| EUPMENT AZ, | 


Push Button 


This new illuminated Bakelite push but- 
ton eliminates hunting for house numbers 
at night. It is recommended for private 
homes, doctors, dentists, lawyers or indi- 
vidual apartment doors. It has provision 
for illuminating name, house number and 
push button. Name and house number are 
written on translucent plate by owner. 
Small lamp inside illuminates plate and 
push button. Operates on all bells and 
chimes from 6- to 14-volts. Also avail- 
able in higher voltages. It measures 33-in. 
by 1lf-in. Eagle Electric Mfg. Co., Inc., 
59 Hall Street, Brooklyn, N. Y. 
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120 EAGLE ST, 





EAGALITE BUTTON 


Luminaires 


A new line of surface-mounting fluores- 
cent luminaires for commercial interiors, 
designed for single or continuous strip 
illumination. Two styles are available, 
both for direct lighting, single lamp and 
two lamp units. Both use 40 watt, 48- 
inch white or daylight fluorescent lamps. 
Units consist of ornamental steel runner, 
end caps, reflector, ballast, starting switch, 
sockets, wire and glassware. Glass sec- 
tions are “Alvax”, although translucent, 
has sufficient opalescence to conceal lamp. 
For continuous strip requirement, standard 
single or double lamp extensions are avail- 
able. Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. 
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WESTINGHOUSE LUMINAIRES 
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Washers 


The new adjusto washers are used for 
mounting all types of switches and recep- 
tacles using the regular screws. They 
hold the switch or receptacle in a straight 
and rigid position, and due to their con- 
struction keep the screw locked all the 
way down. Amco Mfg. Co., 2526 San 
Fernando Road, Los Angeles, California. 





OATENT PENDING 


AMCO ADJUSTO WASHER 


Conduit Fittings 


The new Form 37 “Adalets” has 
smooth curves on the inside of the fittings. 
The radii of the conduit hub bell-mouth 
curves are in accordance with the wire 
manufacturers’ performance specification 
mandrel. The bell mouth curve prevents 
sharp kinks in wires or cables on all right 
angle turns, it is claimed. Fittings are 
made of Adalloy. Available in sizes up to 
2 inches. The Adalet Manufacturing Co., 
1448 East 49th Street, Cleveland, Ohio. 





ADALET CONDUIT FITTINGS 


Motor 


A new integral horsepower high 
torque capacitor motor, Type CJ, from 
ito 3 hp. incl., has been developed. It 
has necessary capacitors and centrifugal 
switch mounted within motor brackets. 
Additional mounting and wiring costs 
are eliminated. Waste packed sleeve 
bearings and dual voltage leads are 
standard and unit is of “protected” type 
of design. Westinghouse Electric & 


Manufacturing Co. East Pittsburgh, 
a. 
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For Speedy Installations 


Bees 


G-E BUILDING WIRE 








* Factory stocks and distributor stocks of G-E Building Wire 
are adequate. Service is good. G-E distributors are located at all 
key points in the country. 


* G-E Building Wire can be installed rapidly because it is easy 
pulling, easy stripping, and clean stripping. Ideal for use in new 
buildings that must be constructed quickly for national defense. 


* Four grades of G-E Building Wire are available—the right 
type for all sorts of new buildings. Type R, Type RP, Type RH 
and Type RW. Also Type SN Flamenol Small Diameter Build- 
ing Wire is available for rewiring raceways in existing buildings. 


* Moreover, G-E Building Wire can be depended upon to give 

good service. It is made of quality materials. Accurate center- 
ing of conductors is provided by continuous vulcanization of 
insulation. 


For further information, see the nearest G-E Merchandise 
Distributor or write to Section W-181, Appliance and Merchan- 
dise Department, General Electric Company, Bridgeport, Conn. 





















CARBON BRUSHES 


for 


Refrigerator * Washer 
Fan * Vacuum Cleaner 
and Other Small Motors 


Helping 
You Keep 
FAITH 


WITH the 
trade you serve ... 








OR brush replacements, SU- 

PERIOR CARBON BRUSHES 
give you sure performance .. . for 
they are made specifically for the 
exact motors to be served .. . rec- 
ognized for their superiority 
throughout the trade. 


All That The Name Implies 
SUPERIOR 
CARBON PRODUCTS, 


INC. 
9115 George Ave. Cleveland, Ohio 





Te 
MOTORS 


ALSO FOR OTHER CLASSES 
OF MOTORS 

















MOTOR MAINTENANCE 
—SIMPLIFIED! 


IDEAL 


Commutator 
and 
Slip Ring 


RESURFACERS 


@ Restores Commu- 
tator and Sip 
Ring efficiency 
without dismant- 
ling. 

@ Keeps mach'nes 
in service. 

e@ Cut faster—Wear 
down slower. 

e@ Eight grades 
cover all needs. 














FT) AVR GRINDERS 


@ True up badly worn commuta- 
tors and slip rings in their own 
bearings. , 

@ Stop sparking, brush jumping, 
etc. 

@ No dismantling. 

@ Mount on motor frame. 


Vo.) FUYHTA UNDERCUTTERS 
= a @ Undercuts high mica without 


removing brushes. 
@ Latest Engineering Design. 
@ Three different types available. 


FU) 7-14 UNDERCUTTER SAWS a 


@ Made of “Special No. | High Speed * 
Steel’’. o 





, 
@ Outlast ordinary saws 4 to |. 4 
@ Complete range of sizes in stock. - 


= 


| Ask For Free Demonstration a 
tlectrical Products Division 


Ideal Commutator Dresser Compan 
1041 Park Avenue Sycamore, Illinois 
“SALES OFFICES IN ALL PRINCIPAL CITIES” 
In Canada: Irving Smith, Ltd., Montreal, Quebec. 








104 









Defense Business— 
Where Is It 


[FROM PAGE 17] 


industrial states, but all 48 states will 
contribute raw materials. In a word, 
it makes a job for the whole nation 
—this order. And it will take several 
years to fill. 

So there are clearly two phases to 
this Defense Business— 

First, the hectic, high pressure con- 
struction in which the Government, 
after long delay, places orders with 
large general contractors for huge 
building projects—arsenals, navy yards, 
airports, mass housing, factories. Here 
some of our large electrical contractors, 
who are organized to handle large oper- 
ations on a small margin and make 
money, are already participating. But 
much of this work is being handled 
by the general contractors themselves. 
This is an early, passing phase of this 
Defense Business. These structures 
will be soon built. It will mean noth- 
ing to the average electrical contractor. 

Second, comes the bulk of the De- 
fense Business, which is the purchase 
by Uncle Sam and by Great Britain of 
actual war materials. Here an order is 
placed with a manufacturer for air- 
planes or tanks or ships or guns or 
shells or uniforms or foods. The order 
drops like a stone in the broad pool 
of American industry and _ circular 
waves begin traveling out across the 
country as these manufacturers place 
their secondary orders for materials, 
parts, equipment and accessories. These 
orders flow to every state. And then 
in turn, this second line of manufac- 
turers begin to order their raw ma- 
terial and parts. And pretty soon 
every factory in every city is involved 
in it. 

Then what happens? Management 
in every factory begins to feel the 
pressure to speed production and re- 
duce costs and to improve working 
conditions, so they can hold their 
labor. And pretty soon comes the 
construction of additional new build- 
ings, the modernization of old build- 
ings, the introduction of better lighting, 
niore motors, air conditioning, electric 
furnaces, welding, control and signal- 
ing. 

This business will flow out to the 
local electrical contractors whose regu- 
lar customers these local factories are. 
And this Defense Business will not 
mean high pressure, fixed fee orders. 
It will be regular work done in the 
regular way. We will all be in on it. 














INDUSTRIAL 
EXPANSION 
DEMANDS 


MULTI 


"Fluoraine’ 


FIXTURES 





UTILITY—provides ideal light of single-lamp 
intensity for close work—never before 
achieved in industrial practice. 
CONSTRUCTION — one-piece heavy gauge 
steel reflector covered with three coats of 
highest quality vitreous enamel. Furnished 
with knockouts for stem suspension and two 
loops for chain suspension—!/,"" knockout in 
one end—switch knockout in other. Can be 
wired at bench before installing. 
WIRING—furnished unwired but all equip- 
ment mounted in place. Wired in advance 
at slight additional cost. 


Send for New Bulletin 


MULTI 


ELECTRICAL MANUFACTURING CO. 
1840 W. 14th ST., CHICAGO, ILL. 

















No need for this sign 
when you have an 


ELECTRICAL BUYERS 
REFERENCE 


Containing complete information 
on electrical and allied products 


Use your copy regularly 
to save time and money! 


ELECTRICAL CONTRACTING 
330 West 42nd Street, New York 


—7 
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WHERE TO Buy 


Equipment, Materials and Supplies for Electrical Construction— Maintenance — Repairs 














SUPERIOR 
NAIL KNOBS 


Approved by National 
Board of Fire Under- 


writers. 


SEND NOW for latest 
literature including new 
low price lists. 


SUPERIOR PORCELAIN CO. 
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KENT METAL 
: ¢ E “ - = we 

490 susann AVE. 

ROOKLYN, N. Y. 


cs MO a E MONEY 
n your 
LIGHTING 
CONTRACTS 
with 
KENT UNITS 


Get our new KENT Cat- 
alogue on Commercial and 





— FLUORESCENT 
FIXTURES 


GLOBE 






ee 


See Our New Line at Your Local Wholesaler 


Get the newest facts on advanced principles of 
fluorescent lighting. See the fixtures that give the 
best in fluorescent lighting—that develop sales— 
that give you more profits. 


Write for our new catalog—today! Address Dept. K. 
































BOX 669 PARKERSBURG, W. VA. Residential Fluorescent and GLOBE LIGHTING FIXTURE MFG. CO. 
Incandescent Lighting. Di- 7th AVE. & 12th ST. BROOKLYN, N. Y. 
agrams, specifications, and 
engineering data, 

; a 

"Standard" : 

Certified W rite NEW CHANNEL 
Fleur-0-Lier* Described in 
Catalog No. 111 
NOW 
AVAILABLE 
WRITE FOR YOUR COPY THE RANGE- VENTOR 
SELL IT ON ALL YOUR NEW 
BIG SAVINGS * HOME and REMODELING JOBS!! 

* One of th D THE LO Created for the new kitchens that are be- 

graced, Othe ss ORESCE coming meres ney BOP catsatee, tier 

y= oot mae om NELTO FLUORESCENT Saten and protects walls. ton is — 

; . ith hoed, f tor, ite and cor¢ 
UNION WIRED with ALZAK REFLECTOR Available i in either baked enamel on steel, 
R. & W. WILEY INC. WRITE FOR OUR PRICES . . . FIRST! a 
777 Hertel Avenue Buffalo, New York Nelson-Tombacher Co., 224 Centre St., N.Y.C. ° UNIVERSAL | BLOWER | COMPANY ° 








AN ALERT MFR. 


—has a copy of the 


Directory of Electrical 
Wholesalers 


AT HIS ELBOW 


—to save sales time 
$25.00 per copy 


Wholesaler’s Salesman, 330W. 42St., N.Y. 





HOW TO BUILD LAMP 
ANNUNCIATORS 
“ 7] Typical An 
: * “Tnunciator 
@ © O © © Panel built 

with Under- 

writers Ap- 
OOOO O | Hive 

service 

It is only necessary to aaaaiiie holes in 
the panel for each indication, insert the 
single hole mounting units, and the as- 
sembly is ready to wire and use. 


Write for New Catalogue 
Sold nationally by 


THE GRAYBAR ELECTRIC CO., INC. 


Mf'd by H. R. KIRKLAND CO., Morristown, N. J. 





proved Kuk- 
land 2#ao*% 
Bulls-l-units 




















Residential, Farm, and Industrial 


How to wire for light and power... 
Richter's PRACTICAL ELECTRICAL WIRING 





PARTS SET FOR 20" $16 95 


BLADE FLOOR FAN 










YOUR 
OWN 





D own FANS 


Make Annually Up To 


7) $3500 Profit 


Whipple grossed $3420; Prigmire, 
$3740; Fried, $4348; Dorsey, $5120 
—they built Air Circulators, Ex- 
haust Fans, Attic Fans, Evaporative 
Coolers, ete., in their spare time with 
Grainger’s low cost Fan Parts and Parts 
Combinations. 
Every Electrical Contractor can boost his 
| earnings by cashing in on the big year 
‘round demand for the fans he can build, 
— and install. Saies are Easy—Profits are 
g. 


BUIL 

















GRAINGER'S FAN PARTS 


— en. You From 25 to 







—eE liminate Inventory 
Gamble 

24 Hours Order * aes 
Easily and Quick 
Assembled 







































“ — More Profit Per Fan 
fion _ 500 pages, illustrated = aueGraw-Hill Book Ce-, $00 W, d2nd St, N.Y. C. oi 
icts ERE is a complete course of instruction aed me Richter’s Practical Mlectrical Wiring for * 
for those who want to learn how to do ays’ examination on approval. In ays I will senc Bargain 
electrical wiring.” Bogins with very rst ele, $400, bus few cents, puntage, or return book Postal, FREE csitics 
ments and takes the reader by easy steps, a 
plain instructions and methods, to the com- i aa a a a aah hc iceland W. W. GRAINGER, INC. 
pletion of typical wiring jobs in accordance BEE Hn icahacpasaskeekbhat bietiskioweasaeaal 821 W. Congress St., Chicago 
with official requirements. Employs simple ity and State Please Mail Fan Parts Bargain Catalog 
language; confines mathematics and theory ee Tf gt a ae ee ee Oo —_ ie: Set for 20” Tall Pedestal Fan 
to the minimum necessary for understanding POSHION 2. ccceccercecceesccccccceccceeceesscccees at $16.95 F.0.B. Chicago 
rk of the work; covers medium voltage jobs of Be Ee Eee RO eT SEC-1-41 IG, 6s.tccsikndnk sckebedcserneseeeeees 
the types that are most in demand. (Books sent on approval in U. S. and Canada only.) AGGrOSS 2. ccccereseccsecsceesscevccececes 
° (Paste Coupon on le Post Card and Mail Today) 
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THERMADOR ELECTRICAL Mre6. Co 
5119 So. Riverside Dr., Dept. EC1 
Los Angeles, California 
Gentlemen 

Please send me complete contractors 
specifications and prices 
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FOR NEW 
CONSTRUCTION 
OR 
REMODELING 
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The remodeled First Federal Savings 
and Loan Building, lowa City, in which 
this Square D equipment is installed. 
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SQUARE [) COMPANY 


DETROIT- MILWAUKEE-LOS ANGELES 


IN CRANAOR SQURRE O COM INY CRNAODR L 


CALL IN A SQUARE D MAN 
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YOU'LL BENEFIT 


EN AY 
BY USING 


GENERAL (4) ELECTRIC 
~ WIRING MATERIALS 





RCI BRET,, 


ee 
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1. A General Electric Merchandise” 
Distributor is located near you. He 

is there to give you good service on 

the wiring materials, you need. 
2. Whether you are wiring buildings 

for national defense or for conven- 

tional use you'll find G-E wiring 

materials to meet all specifications. | 
Only the finest of raw materials are 

used in the manufacture of G-E con- 

duit, wire and cable and wiring 

devices. Rigid tests and precise opera 

tions provide dependable uniformity 

in G-E materials. 

3. The G-E wiring material line is 

complete including materials for wir- 

ing every type of building. These 

materials are designed for use to- 

gether and can be installed quickly 

and easily. 

For further information about G-E 
wiring materials see the nearest G-E. 
Merchandise Distributor or write to 
Section CDW- 181, Appliance and 
Merchandise Department, General 
Electric Co., Bridgeport, Conn. 








